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MYRTACEAE 


References. Brandis, Ind. Trees, 316-332; Gamble, Man. Ind. Timb., 350; Hooker, 
FI. Bri. Ind., ii. 462-512 ; Troup, Silv. Ind. Trees, ii. 548 ; Beekman, Proef. Bosch., Java, 
Med. v. 149-156; Den Berger, Proef. Bosch., Java, Med. xiii. 137, 144-148; Heyne, 
Nutt. Planten, 2 Druk, ii. 1159-1162, 1178-1203; Moll, Mik. Holzes, iii .383-517; 
Foxw., Com. Woods Mai. Penin., 96, 98; Ridley, FI. Mai. Penin., i. 712-760; Ridley, 
Timb. Mai. Penin., Agr. Bull. Str. and Fed. Mai States, n. ser., i (1902), 173-178; 
Bargagli-Petrucci, Sulla struttura dei legnami raccolti in Borneo dal Dott. O. Beccari, 
Malpighia, xvii (1903), 77-81; Foxw., Timb. Br. N. Bor., 34, 36, 37; Lecomte, Bois indo- 
Ch,, 168-174; Brown, Min. Pro. Phil. For., i. 72; ii. 161, 354; iii. 69, 81, 214, 216; 
Foxw., Indo-Mal. Woods, 532-536; Schn., Com. Woods Phil., 178-179; 187-192; 
Whitford, For. Phil., ii. 81, 87-88; Kanehira, Anat. Char. Form. Woods, 111-113; 
Lecomte, Bois Madagas., 105-107, 108-109; Unwin, W. Afr. For. and Forestry, 56, 78, 
108, 140, 367, et al, ; Baker, Cab. Timb. Austr., 97-123; Baker, Hardwoods Austr., 23, 
123-299, 387; Burgerstein, Anat. Unters. samoanischer Ilolzer, Denksch. Wiener Akad., 
Bd. 84 (1908), 486; Brown, Sec. Xylem Haw. Trees, 318-323; Rock, Indig. Trees Haw. 
Islands, 319-336; Rock, Ornam. Trees Haw r ., 163-165,167; Miers, J., On the Lecythidaceae, 
Journ. Linn. Soc. (London), Vol. 30 (1874), 157-318; Stone, Timb. Commerce, 114-137; 
Burgerstein, Anat. Unters. argent. Holzer, Ann. k. k. Naturh. Hofmuseums, Bd. 26 
(1912), 24; Pfeiffer, Houtsoorten Suriname, Deel I. 398-414; Record, Timb. Trop. 
Amer., 456-471 (Lecythidaceae) ; 479-482 ; Sudworth, G. B., and Moll, C. D., Columbian 
Mahogany, U.S. For. Service, Cir. 185, 1911; Solereder, Sys. Anat. Dicots., i. 350, 355; 
ii. 919, 920; Engler u. Prantl, iii, No. 7, 26-41, 57-105. 

The Myrtaceae (inclusive of the Lecythidaceae or Monkey-pot family) consist 
of over 80 genera and 3,200 species of trees or shrubs with opposite or rarely 
alternate, simple, entire leaves and generally baccate and capsular fruit, widely dis¬ 
tributed through the tropical and sub-tropical regions of the world. Apparently 
this family possesses two main centres of evolution, one in tropical S. America, 
especially in Brazil, and the other in the Australian continent. 

The Myrtaceae proper (excluding the Lecythidaceae) have cavities containing 
ethereal oil, lined with small thin-walled cells, in the leaves, branchlets, and gener¬ 
ally in all green parts, as a rule immediately under the epidermis; for this reason 
the leaves are usually pellucid-punctate and aromatic when crushed. To this group 
belong the common myrtle of southern Europe, Myrtus communis , Linn.; the 
pimento or allspice tree of the West Indies, Pimenta officinalis , Lindl.; the clove 
tree of the Molucca Islands, Eugenia aromatica, Baill., the dried unopened flower 
buds of which are the cloves of commerce; the rose apple of south-eastern Asia, 
Eugenia Jambos, Linn., now widely cultivated throughout the tropics as a shade 
tree and for its delicately scented fruit; and the guava, Psidium Guajava , Linn., 
originally from the American tropics, but now extensively grown in the tropical 
and sub-tropical regions of the Orient. The Tribe Lecy thideae (the Lecythidaceae of 
some authors) in contrast has no oil cavities in the various plant parts and the leaves 
are hence not aromatic. Many are trees of enormous stature which promise large 
future supplies of timber when the forests of tropical S. America are finally exploited. 
The Brazil nuts of the trade are the product of Berthollettia excelsa y Bonpl., and 
B . nobilis, Miers, trees of this group, and paradise or cream nuts are the seeds of 
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Allied Lecythis ollaria, Linn. In this connexion Columbian mahogany deserves 
mention; this is the wood of Cariniana pyriformis, Miers, and is the only timber of 
the Lecythideae which has figured to any extent to date in the world’s trade. 

From the forestry standpoint, the Myrtaceae are of greatest importance, at least 
at present, in the Australian continent, a circumstance which may be due to the 
fact that the vast forests of the Amazon watershed in S. America are practically 
unexplored. Over 200 Australian species of Eucalyptus have been described which 
■range from small to extremely large trees, and present a series of woods whose 
variety in terms of physical properties and qualities is probably unequalled in a 
single genus elsewhere in the world. Eucalyptus trees are fast growing and hardy 
under the proper conditions, and various species have been planted extensively in 
India, California, and in different parts of tropical America. 

Owing to the size of the Myrtle family and the present status of our knowledge 
of the woods of this group, it is wellnigh impossible to make generalizations as to 
physical properties and structure which are of any great value. The colours cover 
a very wide range from grey through shades of yellow, rose, and olive to red, reddish- 
brown, or brown, the three latter hues predominating. The majority are hard, 
heavy, strong and tough. Fine structure is characteristic of the group, but unfor¬ 
tunately the grain is usually uneven, and this, coupled with their hardness, renders 
these woods difficult to season and refractory under tools. Owing to these features, 
the timbers of this family are best suited for utilization in small sizes, for tool handles, 
agricultural implements, &c., where rigid inspection is possible. Many are excellent 
fuel woods, burning readily and making a hot fire with little smoke. - A few are of 
such quality and uniformity as to render them suitable for general construction or 
locally for the manufacture of furniture and small articles, or, in rare cases, for 
high-class cabinet work (Columbia mahogany). 

Growth rings are generally lacking or at least inconspicuous. The vessels range 
from large to small or very small, and are usually arranged solitary and in short 
radial rows; they may be evenly or unevenly distributed and often exhibit 
a tendency toward grouping in diagonal clusters or concentric bands; the 
perforations are invariably simple; tyloses are frequently present and these often 
contain gummy inclusions; the pits leading to contiguous ray parenchyma vary 
from orbicular to elliptical; usually they are plainly semi-bordered and of fairly 
large size, and often they are reticulately grouped. Numerous concentric bands or 
lines of parenchyma feature most of these woods; these may be fine and indistinct 
or fairly broad, and as wide or nearly as wide as the fibrous layers which separate 
them; in some cases the individual cells contain deposits which appear white at 
low magnifications (10 x). The wood fibres are commonly thick-walled and are 
generally provided with bordered pits with inconspicuous border. The rays range 
from narrow and heterogeneous in the Myrtaceae proper to fairly broad and homo¬ 
geneous or heterogeneous in the Lecythideae. Longitudinal traumatic gum canals 
have been observed in a number of genera and horizontal traumatic canals are 
reported in the rays of several Eugenia species. 

The Myrtaceae are represented in India by at least 13 genera and over 100 species 
of native and introduced trees and shrubs. Eugenia, Linn., includes four commercial 
timber species, and Barringtonia, Forst. and Gareya, Roxb., one timber species 
each. 
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EUGENIA, Linn 

References. Brandis, Ind. Trees, 317; Gamble, Man. Ind. Timb., 356; Hooker, FI. 
Br. Ind., ii. 470; Nordlinger, Querschnitte, Bd. v, vii. u. ix; Watt, Com. Pro. Ind., 525; 
Beekman, Proef. Bosch., Java, Med. v. 149-154; Den Berger, Proef. Bosch., Java, Med. 
xiii. 144-146; Heyne, Nutt. Planten, 2 Druk, ii. 1182-1194; Kramer, Proef. Bosch., Java, 
Med. xii. 67; Moll, Mik. Holzes, iii. 420-489; Foxw., Com. Timb. Trees, Mai. Penin., 98; 
Foxw., Com. Woods Mai. Penin., 98; Ridley, FI. Mai. Penin., i. 718-755; Ridley, Timb. 
Mai. Penin., Agr. Bull. Str. and Fed. Mai. States, n. ser., i (1902), 176-177; Bargagli- 
Petrucci, Sulla struttura dei legnami raccolti in Borneo dal Dott. 0. Beccari, Malpighia, 
xvii (1903), 80; Foxw., Timb. Br. N. Bor., 34, 36; Lecomte, Bois Indo-Ch., 170-174; 
Brown, Min. Pro. Phil. For., ii. 354-360; iii. 69, 216; Foxw., Phil. Woods, Phil. Jour. 
Sci., Sec. C., Botany, ii (1907), 387; Foxw., Indo-Mal. Woods, 534-535; Kanehira, Iden. 
Phil. Woods, 33-34; Schn., Com. Woods Phil., 188-190; Whitford, For. Phil., ii. 87; 
Kanehira, Anat. Char. Form. Woods, 112; Lecomte, Bois Madagas., 105-107; Unwin, 
W. Afr. For. and Forestry, 56,88,108,192,213,374; Baker, Hardwoods Austr., 297-298; 
Burgerstein, Anat. Enters, samoanischer Holzer, Denkschr. Wiener Akad., Bd. 84 (1908), 
486; Brown, Sec. Xylem Haw. Trees, 318-321; Stone, Timb. Com., 134; Ward, Timb. 
and Some of its Diseases (1897). 

Size and General Distribution. Eugenia consists of about 1,000 species of 
trees, shrubs, or rarely climbers, generally evergreen, with mostly alternate, smooth, 
coriaceous or membranous, gland-dotted leaves and baccate fruits. The genus is 
best represented in point of numbers in tropical and subtropical America and Asia, 
a few species extending into tropical Africa and Australia. Eugenia is probably 
richer in tree species than any other Indian genus; Brandis enumerates no fewer 
than 79 species, chiefly trees, of which at least 76 are indigenous. The great majority 
of these are of little importance in forestry; they are water-loving species which 
thrive in moist localities, often in evergreen forests and along the banks or in the 
beds of streams. One species is a timber tree of the second class and three others 
are of sufficient importance to be included among the least important timbers of 
the third group. 

Timber Species. 1. E. Gardneri, Thw.; 2. E. alternifolia, Wight.; 3. E. opercu - 
lata, Roxb.; 4. E. Jambolana, Lamk. 

General Features oe the Wood. Grey through shades of reddish-, brownish-, 
olive-, or yellowish-grey to red, reddish-brown, or brown; heartwood not distinct, 
but the wood near the centre of the tree sometimes darker; dull to lustrous, usually 
with rather rough feel, generally without characteristic odour or taste, moderately 
heavy to heavy or occasionally very heavy, moderately hard to hard or very hard, 
more or less irregular-grained and not infrequently interlocked-grained in narrow 
bands or wavy-grained in the radial plane, medium coarse-textured to fine- or 
very fine-textured. Growth rings wanting or inconspicuous; when present, often 
irregular, delimited by smaller vessels and often by denser fibrous tissue and closer 
bands of zonate parenchyma near the outer margin. Vessels large to medium-sized, 
small, or very small, the majority solitary and in radial or radially oblique rows of 
2-4, usually more or less grouped in concentric bands and often joined by con¬ 
centric bands of paratracheal-zonate parenchyma; vessel segments short to medium 
long (1,500 p), truncate or tailed, with simple, nearly horizontal to oblique perfora¬ 
tions ; tyloses usually present, thin-walled, occluded with gum or blackish deposits; 
white deposits sometimes present. Parenchyma paratracheal, paratracheal-zonate, 
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inetatracheal, the cells often appearing white punctate in the transverse sec 
, in cambiform rows of 4—9 units along the grain; (a) paratracheal parenchyma 
sparse to abundant, generally with lateral extensions across the rays which occa¬ 
sionally end blindly but usually unite with those from other vessels as (6) para- 
tracheal-zonate parenchyma to form more or less well-defined concentric bands 
joining the vessels; the bands vary greatly in width and in length tangentially in 
the different species; (c) metatracheal parenchyma confined to the tracts of fibrous 
-tissue, sparse to fairly abundant; orange-brown or reddish-brown gummy infiltra¬ 
tion usually present but not copious in the parenchyma cells; blackish granular 
and hyaline granular (transmitted light) deposits present in some species; the 
contents of the parenchyma cells frequently give a strong tannin reaction; crystals 
present or wanting; when present, solitary or in gravel-like clusters (druses) in 
the cells; siliceous deposits present in certain species; starch deposits not uncom¬ 
mon. Fibres non-libriform to semi-libriform or Iibriform, more or less angular and 
aligned in radial rows in the transverse section, in the species with zonate paren¬ 
chyma arranged in concentric bands which, alternate with the bands of parenchyma 
but are usually wider, non-septate or in part septate. Rays not distinct with the 
naked eye, medium fine to fine, close, usually darker than the background forming 
a fine but fairly conspicuous fleck on the radial surface, 1 — few seriate, heterogeneous, 
divisible on the basis of size and composition into two types; (a) unisei'iate rays 
sparse to about as numerous as the polyseriate rays, consisting wholly of ‘upright’ 
cells, mainly 1-10 cells in height ; (b) polyseriate rays 2-several seriate and con¬ 
sisting mainly of horizontal 5 cells through the thickened central portion, with 
uniseriate marginal extensions of ‘upright’ cells along the grain, the extensions 
often uniting above and below with extensions from other rays forming high 
‘fusion’ rays; orange-brown or reddish-brown gummy infiltration usually copious 
in the ray cells; crystals wanting; starch deposits not infrequent. Aggregations 
of traumatic parenchyma occluded with gum sometimes present; these possibly 
indicate a tendency toward the formation of longitudinal gum canals; horizontal 
canals devoid of gum have been observed in the polyseriate rays of E. cuprea, 
Koord. et Valet., and E. sexangulata, Koord. et Valet. Pith flecks are reported to 
occur in E. discophora , Koord. et Valet. 

Remarks. The genus Eugenia is relatively unimportant as a source of timber, 
in spite of the large number of species included. The timbers range through hues 
of grey, red and brown, and are in the main dull with little or no figure. The texture 
varies from medium coarse to fine or very fine. The most objectionable feature of 
these woods is their irregular grain, which renders them difficult to season and 
refractory under tools. 


MACROSCOPIC KEY TO COMMERCIAL SPECIES 
The four Eugenia woods described in this manual cannot be separated with 
certainty at low magnifications. E. Jambolana and E. operculata are lighter in 
weight, softer, and usually straighter-grained than the two remaining species, and 
hence work more readily under tools. E, Jambolana is the coarsest-textured and 
the other extreme is represented by E. alternifolia . 

MICROSCOPIC KEY TO COMMERCIAL SPECIES 
1. Largest vessels with maximum tangential diameter of more than 200 p ; 
longitudinal parenchyma with gravel-like deposits of crystals . . 2 
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,a;.gest vessels with maximum tangential diameter of less than 200 /x; 
longitudinal parenchyma without crystal deposits .... 3 

2. Vessels 7-12 per mm, 2 ; maximum width of polyseriate rays more than 
70 fx ....... E. Jambolana 

2. Vessels 9-20 per mm. 2 ; maximum width of polyseriate rays less than 
70 /x ......... E . Gardneri 

3. Paratracheal parenchyma sparse, forming a narrow sheath about the 
vessels; bands of paratracheal-zonate parenchyma usually well defined; 
metatracheal parenchyma sparse; maximum width of polyseriate rays 
60-70/x ....... E. alternifolia 

3. Paratracheal parenchyma abundant, forming a fairly broad sheath about 
the vessels; bands of paratracheal-zonate parenchyma not well defined; 
metatracheal parenchyma abundant; maximum width of polyseriate rays 
70-85 ft ......... E. operculata 


Eugenia Gardneri, Thw. 

Syn. Syzygium Gardneri , Thw. 

References. Gamble, FI. Mad., pt. iii, 479; Ind. For. Rec., ix,pt. v, 32; Talbot, 
Joum. Bomb. Nat. Hist. Soc., xi. 236, t. 4 (E. karmrensis). 

Vernacular Names. Mad. Tam. Nir naval ; Mai. Kari nyaral . 

Habit and Distribution. A very large tree, 10 ft. and over in girth, with a 
30 ft. bole, often very buttressed at the base. Found in the Western Ghats from 
Gairsoppah southwards, to Coorg, the Anamalais, Travancore, and the Tinnevelly 
Hills. 

Supplies. Very considerable supplies are available from southern India. 
C. E. Simmons supplied figures which show that 20,000 to 25,000 c. ft. are annually 
available from the Chennat Nair Reserve, near Ovalakkot in Madras. A report 
from South Mangalore states that 50,000 c. ft. are available from each of two 
localities and that still larger quantities are available by going farther afield. The 
a" iual estimated out-turn from Coorg is put at 12,500 c. ft., in logs 20 ft. in length 
with a 5 ft. mid-girth. 

General Characteristics of the Wood. Light reddish-brown to dark 
reddish-brown; heartwood not distinct from the sapwood; dull to somewhat 
lustrous, with somewhat rough feel, with fleeting odour comparable to that of 
dried rose petals, without characteristic taste, heavy to very heavy (sp. gr. approx. 
0-97), somewhat irregular-grained and frequently shallowly interlocked-grained 
in narrow bands, medium fine-textured. 

Structure of the Wood: 

Growth rings wanting or scarcely distinct; when present, delimited by a rather 
narrow band of fibrous tissue quite free of vessels, 10-20 per inch. 

Vessels large to medium-sized or small, the orifices of the largest not distinct with 
the naked eye, largest and most numerous through the middle portion of the ring where 
the growth rings are evident, open or plugged with tyloses or with white deposits, with 
contiguous rays on one or both sides, forming medium fine vessel lines along the grain 
which are frequently conspicuous owing to the white deposits, the majority solitary and 
in radial rows of 2-3, occasionally 2-several contiguous in the tangential plane or Several 
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tiped, 9-20 per mm. 2 ; vessel segments 265-835 fx long, medium thin-walled, truncate 
or abruptly or attenuate tailed on one or both ends, the maximum diameter 230-250 /x; 
perforations simple, nearly horizontal to oblique; inter-vessel pits numerous, orbicular 
to oval or polygonal through crowding, with broad border and linear, nearly horizontal 
orifice reaching nearly to the margin of the pit court, the maximum diameter 6-8 /x; pits 
leading to contiguous rays rather large, rounded, often reticulately grouped, frequently 
oval to elliptical and vertically orientated, with large orifice and narrow border or with¬ 
out border, the maximum diameter 15-20 plus \x ; tyloses abundant, in foam-like masses, 
rather thin-walled, frequently with small, globular, blackish deposits or less commonly 
with inclusions of reddish-brown gum; burr-like crystalline bodies occasional in the tyloses. 

Parenchyma appearing white punctate with a hand-lens (10 x), paratracheal, 
paratracheal-zonate, and metatracheal, in cambiform rows of 4-9 units along the grain 
which are frequently divided further into locules containing 1-several crystals; (a) para¬ 
tracheal parenchyma relatively sparse, forming a narrow, 1-3 (mostly 1) seriate sheath 
which is frequently interrupted by rays and fibres contiguous to the vessel, with lateral, 
1-Several seriate extensions across the rays which occasionally end blindly but usually 
unite with those from other vessels as (6) paratracheal-zonate parenchyma to form fine, 
more or less continuous, somewhat wavy, ragged, 1-4 (mostly 1-3) seriate, concentric 
bands separated by somewhat wider bands of fibrous tissue; number of bands per mm, 
5-6; cells contiguous to the vessels with maximum diameter of 55-65 /x; cells more remote 
from the vessels (‘a’ or ‘ b’ parenchyma) more or less rounded, generally flattened in the 
tangential plane, with maximum diameter of 40-50/x; (<9 metatracheal parenchyma 
fairly abundant, restricted to the concentric fibrous bands, the cells solitary or 2-several 
contiguous, with maximum diameter of 35-40 /x; orange-brown or reddish-brown gummy 
deposits abundant in all types of parenchyma; blackish granular and hyaline granular 
deposits common; crystals extremely abundant, solitary or numerous and variable in 
size in the locules; starch deposits not observed. 

Fibres libriform, medium coarse, angled in the transverse section and aligned in 
radial rows, forming ragged, mostly 5-15 seriate bands which alternate with narrower 
bands of parenchyma, non-gelatinous, rarely septate, 550-2,650 /x long, 30-40 /x in 
diameter; walls 7-11 p thick; inter-fibre pits minute, inconspicuously bordered, with 
slit-like, nearly vertical orifice; infiltration not observed. 

Rays appearing fine with a hand-lens (10 x), close (11-15 per mm.), separated by 
1-8 (mostly 2-5) fibres (0, darker than the background forming an inconspicuous q eck 
on the radial surface, 1-4 seriate, heterogeneous, very variable in size ( t ), divisible on tUe 
basis of size and composition into two types; (a) uniseriate rays about as numerous as the 
broader rays, consisting wholly of 'upright* cells, the largest 5 plus cells and 215 plus /x 
high; ( b) polyseriate rays 2-4 seriate, consisting of 4 horizontal* cells through the thickened 
central portion, with uniseriate marginal extensions of 'upright* cells along the grain, 
the extensions occasionally uniting with extensions from other rays; maximum width 
of ‘ b * rays 45-55 /x; maximum height of ‘ b * rays 20 plus cells and 500 plus fx ; pits leading 
to contiguous vessels rather large, rounded, often reticulately grouped, frequently oval to 
elliptical and vertically orientated, with large orifice and narrow border or without 
border, the maximum diameter 15-20 plus /x; orange-brown or reddish-brown gummy 
infiltration copious in the ray cells, occluding most of the lumina; blackish granular 
deposits occasional; crystals absent; starch deposits not observed. 

Own canals occasional, traumatic, horizontal in enlarged fusiform rays*, the carnal 
imperfectly formed; gum dark reddish-brown. 

Summary. A heavy to very heavy, somewhat irregularly grained and frequently 
shallowly interlocked-grained, medium fine-textured, light to dark reddish-brown wood; 
difficult to season and refractory under tools; with high crystal and tannin content; com¬ 
parable anatomically to Eugenia alternifolia , Wight, but with larger pores, coarser 
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tmchyma cells and fibres, and narrower rays; a non-orr amental constructional timber 
of the third class. 

Material. Gamble Specimen, No. 6158. 

Mechanical Properties. Wt. at 12 per cent, moisture content 62 lb. per c. ft. 
No strength figures are available. Hard to very hard, tough, and very strong. 

Seasoning. Air-seasoning experiments were carried out by the Forest Research 
Institute, in co-operation with the Madras Forest Officers, in the South Mangalore 
Division, and the final inspection was carried out by C. V. Sweet. In his report 
(Ini. For . Bee ix, pt. v, 32), Sweet states that the timber seasoned very 
satisfactorily, though end-splitting was somewhat severe in wide boards. Green 
conversion or girdling gave slightly the best results, due to the small percentage 
of surface-cracking and end-splitting which developed. If the timber is left in the 
log for any length of time both radial- and cup-shakes appear, which not infrequently 
produce severe compound-shakes. 

Durability and Adaptability to Treatment. F. J. Colley, of the New Mala¬ 
bar Timber Yards and Sawmills, classes the timber as durable; it has been tested for 
absorption of antiseptics by J. Warr at the Forest Research Institute, Dehra Dun, 
who found it very difficult to treat, as the sleepers under experiment only took up 
1 lb. of creosote per c. ft. under a pressure of 175 lb. per sq. in. 

Working Qualities. Not difficult to saw in a green state, but considerably 
more so when seasoned. It machines fairly well on a lathe, finishing to a hard, 
smooth surface. Its behaviour under the tool leads one to believe that it is short 
in the fibre. 

Uses, Present and Prospective. It is used at Calicut for building, as rafters, 
scantlings, posts and boards, and for shipbuilding; it is often substituted for the 
wood of Terminalia paniculata (Colley). Though common farther up the West 
Coast, in the South Mangalore Division it is not in common use. It is a good, hard, 
heavy timber, the markets for which should not be difficult to develop, though, 
due to the difficulty of treating it with an antiseptic, it may be debarred from use 
as railway sleepers. Large quantities of hardwoods, such as Terminalia paniculata , 
Calophyllum tomentosum and Lagerstroemia lanceolata are exported from West 
Coast ports to Bombay, Karachi and the Persian Gulf, and there appears to be 
no reason why properly seasoned scantlings, rafters and posts of Eugenia Oardneri 
could not also be profitably exported. 

Eugenia alternifolia, Wight 
Syn. Syzygium alternifolium, Walp. 

References. Gamble, Man. Ind. Timb., 360; Gamble, FI. Mad., pt. iii. 481; Troup, 
Ind. Woods and Uses, 142. 

Vernacular Names. Mad. Tel. Manchi moyadi , mogi. 

Habit and Distribution. A moderate-sized to large tree. E. M. Crothers, 
writing from Kurnool West, states that in his Division it is found as a stunted tree 
3 ft. in girth, with not more than a ,10 ft. bole. Gamble, both in his Manual and 
Flora of Madras , describes it as a large tree in Cuddapah and North Arcot. Found 
only in the three above-mentioned Divisions of the Madras Presidency. 

Supplies. Scarce in Kurnool West and moderately common in Cuddapah and 
Arcot. 
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^ General Characteristics of the Wood. Dark red to claret-red or reddish- 
purple ; heartwood not distinct from the sapwood; dull to somewhat lustrous, with 
very smooth feel, with fleeting non-characteristic odour, without characteristic 
taste, very heavy (sp. gr. 0-98), irregular-grained (often interlocked in narrow 
* bands and frequently wavy-grained in broad horizontal bands in the radial plane), 
fine-textured. 


Structure of the Wood: 


Growth rings wanting or scarcely distinct; when present, delimited by smaller vessels 
near the outer margin of the ring and usually by closer lines of zonate parenchyma, 
3-15 per inch. 

Vessels medium-sized to small or very small, the orifices appearing fairly small with 
a hand-lens, largest through the middle portion of the ring when the growth rings are 
evident, open or plugged with tyloses or occasionally with white deposits, with con¬ 
tiguous rays on one or both sides, forming fine vessel lines along the grain partially filled 
with tyloses or occasionally with white deposits, the majority solitary and in radial rows 
of 2-3, occasionally 2-several contiguous in the tangential plane or several grouped, fairly 
evenly distributed, 12-41 per mm. 2 ; vessel segments 250-675/x long, medium thick- 
walled, truncate or abruptly or attenuate tailed on one or both ends, the maximum 
diameter 140-165 fx; perforations simple, nearly horizontal to oblique; pits leading to 
contiguous vessels numerous, polygonal through crowding, with broad border and linear 
nearly horizontal orifice which does not reach to the margin of the court, the maximum 
diameter 6-7 /x; pits leading to contiguous rays rather large, rounded, often reticulately 
grouped, frequently oval to elliptical and vertically orientated, with large orifice with 
narrow border or without border, the maximum diameter 15-20 plus /x; tyloses abundant, 
thin-walled, frequently with globular deposits or inclusions of reddish-brown gum; white 
deposits fairly frequent. 

Parenchyma appearing white punctate with a hand-lens (10.x), paratracheal, 
paratracheal-zonate, and metatracheal, in cambiform rows of 4-9 units along the grain; 
(a) paratracheal parenchyma sparse, forming a narrow, 1-3 (mostly 1) seriate sheath 
which is frequently interrupted by rays and fibres contiguous to the vessels, with lateral, 
1-several seriate extensions across the rays which Occasionally end blindly but usually 
unite with those from other vessels as (6) paratracheal-zonate parenchyma to form fine, 
more or less continuous, somewhat wavy, ragged, 1-4 (mostly 1-3) seriate, concentric bands 
separated by somewhat wider bands of fibrous tissue; the bands of zonate parenchyma 
occasionally fork or end blindly; number of bands per mm. 5-7; cells contiguous to the 
vessels with maximum diameter of 35-45 /x; cells more remote from the vessels (‘a’ or 
‘b’ parenchyma) more or less rounded, generally flattened in the tangential plane, with 
maximum diameter of 30-35 /x; (c) metatracheal parenchyma fairly abundant, restricted 
to the concentric fibrous bands, the cells solitary or several contiguous, with maximum 
diameter of 25-30 /x; orange-brown or reddish-brown gummy deposits abundant in all 
types of parenchyma; blackish, granular and hyaline granular deposits common; crystals 
not observed; starch deposits abundant in the parenchyma near the bark. 

Fibres semi-libriform to libriform, medium fine, angled in the transverse section and 
aligned in radial rows which continue through the concentric bands of parenchyma, 
forming ragged, mostly 5-10 seriatelbands which alternate with narrower bands of 
parenchyma, non-gelatinous, rarely septate, 400-1,625 fi long, 28-32 /x in diameter; walls 
5-9 ft thick; inter-fibre pits minute, inconspicuously bordered, with slit-like, steeply 
oblique orifice; orange- or reddish-brown gummy infiltration occasional in the lumina, 

Rays not visible with the naked eye, medium-fine to fine, close (14-19 per mm.), 
separated by 1-8 (mostly 3-6) rows of fibres ( t ), darker than the background but forming 
an inconspicuous fleck on the radial surface, 1-5 seriate, heterogeneous, very variable in 


MiNisr^ 



(10 x) 


183. EUGENIA GARDNER!, THW. 









Scale: one space == ^millimeter « 100 microns (/x) = inch 
(110 x) 

Photomicrograph by H. P. Brown 


183. EUGENIA GARDNERI, THW. 


I 





































<SL 



<10 x) 

184. EUGENIA ALTERNIFOLIA, WIGHT 









MIN/Sr^ 



wmm 


lp§ 



1 

—j 


"TB0| 






jPfBil 


Lp| 




Bpirl 


l 

PM 





mk i 

* 2 ' 

£ 

^“m : .. '' 








Scale: one space = -^millimeter =100 microns (/x) = inch 


(110 x) 

Photomicrograph by H. P. Brown 


184. EUGENIA ALTERNIFOLIA, WIGHT 

• 4 > 

f * 
































MYRTACEAE 

(t), divisible on the basis of size and composition into two types; (a) uniserate rays 
about as numerous as the broader rays, consisting wholly of ‘upright’ cells, the largest 
8 plus cells and 280 plus /x in height; (6) polyseriate rays 2-5 seriate, consisting of ‘hori¬ 
zontal’ cells through the thickened central portion, with uniseriate marginal extensions 
of ‘upright’ cells along the grain, the extensions frequently uniting above or below with 
extensions from other rays; maximum width of ‘b’ rays 60-70 g; maximum height 
20 plus cells and 550 plus /x; pits leading to contiguous rays large, rounded, often retieu- 
lately grouped (where they lead to ‘upright’ cells), frequently oval to elliptical and 
vertically orientated, with large orifice with narrow border or without border, the 
maximum diameter 15-20 plus /x; orange-brown or reddish-brown gummy infiltration 
copious in the ray cells, occluding most of the lumina; blackish granular deposits occa¬ 
sional ; crystals not observed; starch deposits abundant in the rays near the bark. 

Gum canals not observed; in the low power photograph, aggregations of paren¬ 
chyma containing copious inclusions of gum are to be observed, and these possibly pre 
sage the formation of longitudinal gum canals under the proper conditions. 

Summary. A very heavy, very irregular-grained and fine-textured, dark red to 
claret-red or reddish-purple wood; difficult to Season and refractory under tools 
because of the irregular grain; featured anatomically by inconspicuous growth rings 
or their absence, medium-sized to small or very small vessels which are for the most 
part solitary or in radial rows of 2-3, fine, close, ragged concentric bands of parenchyma 
which form a fine but uneven reticulum with the wood rays, and medium fine to very fine 
rays heavily impregnated with reddish-brown gum; the tannin content of this wood is 
very high; a non-ornamental, heavy, constructional timber of the third class. 

Material. Gamble Specimen, No. 6091; Hand Sample, source unknown, No. 1037. 

Mechanical Properties. Wt. at 12 per cent, moisture content 63 lb. per c. ft. 
No figures of strength are available. The timber is hard to very hard, close-grained, 
and strong. 

Seasoning. Difficult to season: logs examined showed a network of fine, radial, 
fairly straight cracks and a tendency to cup-shake. The logs should be converted 
while in a green condition, and every precaution should be taken to ensure slow 
seasoning in order to minimize end-splitting and surface-cracking. 

Durability and Adaptability to Treatment. No information available. 

Working Qualities. Moderately easy to saw; it machines to a rough surface 
on a planer, but can be brought to a good finish by hand. If cut on the quarter it 
presents a broad fiddle-back mottling of moderate intensity. 

Uses, Present and Prospective. The timber is in considerable demand for 
building purposes. E. M. Crothers states that it is not used in Kumool West, 
probably because of the stunted form in which it occurs, and also owing to its 
scarcity. It is correctly classed as suitable for rafters, scantlings, beams and posts. 


Eugenia operculata, Roxb. 

Syn. Syzygium operculatum, Gamble 

References. Gamble, Man. Ind. Timb., 360; Gamble, FI. Mad., pt. iii. 481, as 
S . operculatum ; Haines, For. FI. Chota Nagpur, 352; Kanjilal, For. FI. U.P.,213; 
Rodger, For. Pro. Burm., 27; Ind. For, Rec., ix, pt. v, 33; Troup, Silv. Ind. Trees, 
ii. 555; Troup, Ind. Woods and Uses, 144; Watt, Com. Pro. Ind., 526; Heyne, Nutt. 
Planten, 2 Druk, 1191; Moll, Mik. Holzes, iii. 462; Ridley, FI. Mai. Penin., i. 754; Foxw., 
Indo-Mal. Woods, 535. 
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ernacular Names. Beng. Nep, Kaimoni ; Burm. Ye&habye , thahyegyin ; Sh. 
Mai-hkai ; Bihar and Orissa, Topapiaman ; U.P. Pieman ; Dehra Dun, Thuti ; Oudh, 
Dugdugia ; Uriya, Pita jam. 

Habit and Distribution. A moderate to large tree, according to the locality 
in which it is found. In Burma it grows to 6 ft. in girth, with a straight cylindrical 
stem 25 ft. to 30 ft. in length. In the Kurseong Division of Bengal it attains 5 ft. 
in girth, with a 12 ft., rather crooked bole, and in Bihar and Orissa 3 ft. to 4 ft. with 
a 10 ft. bole. Its distribution is, from the Punjab eastwards to Assam, Eastern Ben¬ 
gal, Bihar and Orissa, the Feudatory States of that Province, the Northern Circars, 
and Burma. Usually found in evergreen forests, in grassy lands, and in open moist 
localities. 

Supplies. W. A. Robertson estimates the annual out-turn from Burma at 500 
tons; W. E. Hodge, writing from Kurseong, states that the supply is larger from the 
Baikantapur Raja’s forests than from Government Reserves. Moderately common 
in the Chittagong Hill Tracts. Both H. F. Mooney and J. W. Nicholson state that 
supplies are limited from Bihar and Orissa and from the neighbouring Feudatory 
States. A common tree in the United Provinces, especially in the Saharanpur 
forests, in the Dun, and along the foothills eastwards. Scattered in grassy lands 
in Assam, especially in the Sylhet and Cachar Divisions. 

General Characteristics op the Wood. Reddish-grey when first exposed, 
ageing to brownish-grey; heartwood not distinct from the sapwood; dull to some¬ 
what lustrous, with somewhat rough feel, without characteristic odour or taste, 
moderately heavy (sp. gr. approx. 0-73), more or less irregular-grained and fre¬ 
quently wavy-grained in the radial plane, medium fine-textured. 


Structure op the Wood: 

Growth rings wanting or scarcely distinct; when present, very irregular, delimited by 
smaller vessels and denser fibrous tissue near the outer margin of the ring, 8-10 per inch. 

Vessels medium-sized to small or very small, the orifices appearing fairly small with 
a hand-lens, largest at the beginning or near the middle portion of the ring where the 
growth rings are evident, open or plugged with glistening tyloses or rarely with white 
deposits, with contiguous rays on one or both sides, forming fairly fine vessel lines along 
the grain containing abundant tyloses and occasionally white deposits, the majority 
solitary and in radial rows of 2-3, less frequently several contiguous in the tangential 
plane or clustered, rather unevenly distributed, 21-38 per ram. 2 ; vessel segments 265- 
680 n long, rather thin-walled, truncate or abruptly or attenuate-tailed on the ends, 
the largest 160-175 /x in diameter; perforations simple, nearly horizontal to oblique; 
inter-vessel pits numerous, orbicular to oval or polygonal through crowding, with broad 
border and lenticular, nearly horizontal orifice which does not reach to margin of the 
court, the maximum diameter 6-8 /x; pits leading to contiguous rays rather large, often 
reticulately grouped, frequently oval to elliptical and vertically elongated, with large 
orifice and narrow border or without border, the maximum diameter 15-20 plus p; 
tyloses abundant, thin-walled, frequently with small, globular, blackish deposits or less 
commonly with inclusions of reddish-brown gum; white deposits occasional. 

Parenchyma very abundant, paratracheal, paratracheal-zonate, and metatracheal, in 
cambiform rows of 4-9 units along the grain; (a) paratracheal parenchyma forming 
a l-several (mostly 1-2) seriate sheath which is interrupted by rays contiguous to the 
vessel, with lateral, 1—10 (mostly 4-8) seriate, irregular, lateral extensions across the rays 
which end blindly or unite with those from other vessels as (b) paratracheal-zonate 
parenchyma to form more or less interrupted, extremely ragged and irregular, concentric 
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-tHwiuB separated by tracts of fibrous tissue; the concentric bands of parenchyma in this 
wood are much less sharply defined and regular than in the other Eugenia species herein 
described; cells of ‘a’ parenchyma contiguous to the vessel with maximum diameter of 
45-55 p; cells more remote from the vessels (‘ a ’ or ‘ b ’ parenchyma) more or less angled, 
frequently squarish ( x ), the maximum diameter 25-30p; (c) metatracheal parenchyma 
abundant, scattered through the fibrous tissue and not sharply delineated from the 
paratracheal-zonate parenchyma, the cells solitary or a number contiguous and then 
mostly contiguous in the tangential plane, the maximum diameter 25-30p; orange- 
brown or reddish-brown gummy infiltration sparse in all types of parenchyma, confined 
to occasional cells; orystals wanting; starch grains not observed. 

Fibres non-libriform to semi-libriform, more or less angled in the transverse section 
and aligned in radial rows, forming tracts which are much dissected by metatracheal 
parenchyma, somewhat gelatinous, non-septate, 680-1,490 p long, 25-30 ft in diameter; 
walls 4-6 p thick; inter-fibre pits minute, mostly confined to the radial walls, incon¬ 
spicuously bordered, with slit-like, steeply oblique orifice; sparse reddish-brown infiltra¬ 
tion occasionally present. 

Bays not visible with the naked eye, medium fine to fine, close (11-15 per mm.), 
separated by 1-8 (mostly 2-5) rows of fibres (t), darker than the background forming 
a fine, relatively conspicuous fleck on the radial surface, 1-4 seriate, heterogeneous, very 
variable in size (t), divisible on the basis of size and composition into two types; (a) 
uniseriate rays sparse, consisting wholly of ‘upright’ cells, the largest 5 plus cells and 
216 plus p in height; (6) polyseriate rays 2-4 seriate and consisting mainly of ‘hori¬ 
zontal’ cells through the thickened central portion, with uniseriate marginal extensions 
of ‘upright’ cells along the grain, the extensions frequently uniting above or below with 
extensions from other rays; maximum width of ‘b’ rays 75-85 p; maximum height 
of ‘b’ rays (un-united) 20 plus cells and 525 plus p; pits leading to contiguous vessels 
rather large, often reticulately grouped, frequently oval to elliptical and vertically elon¬ 
gated, with large orifice and narrow border or without border, the maximum diameter 
15-20 plus p; orange-brown or reddish-brown gummy infiltration abundant, occluding 
many ray cells; crystals wanting; starch grains not observed. 

Gum canals not observed. 

Summary. A moderately heavy, more or less irregular-grained and frequently 
wavy-grained in the radial plane, medium fine-textured, reddish-grey or brownish- 
grey wood; difficult to season but not very refractory under tools; lines of zonate 
parenchyma not clearly marked, but otherwise comparable anatomically to the other 
Eugenia woods herein described; with high tannin content; a constructional timber 
of the third class. 

Material. Gamble Specimen, No. 6228; Hand Specimen, source unknown, No. 

717. 

Mechanical Properties. Wt. at 12 per cent, moisture content 49 lb. per c. ft. 
The timber has never been tested for its mechanical strength. It is hard and strong, 
and probably about equal to Eugenia Jambolana in transverse strength. 

Seasoning. Air-seasoning experiments were carried out in Cox’s Bazar Division 
of Bengal, but the report on the final inspection was incomplete, and it is not 
possible to draw definite conclusions as to the best methods of dealing with this 
timber. The information available is that surface-cracking and end-splitting are 
characteristic of this species, and that seasoning in the log gave good, and water¬ 
seasoning only slightly inferior, results {hid. F or. Bee. ,ix,pt.v,33). W.A. Robertson 
states that the timber used for munitions seasoned well, and recommends green 
conversion. 

Durability and Adaptability to Treatment. 


The timber is fairly durable 
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under cover, and durable under water (W. A. Robertson). As far as is known 
it has never been treated with an antiseptic. 

Working Qualities. The wood presents no difficulties to sawing and finishes 
well to a good surface, but it has no outstanding characteristics. 

Uses, Present and Prospective. It is used in Burma for building and light 
construction work, as rafters, soantlings, boards, &c., as also for canoes and wells. 
H. F. Mooney reports that it is used for the above purposes and for well curbs in 
1 the Federated States of Bihar and Orissa, and J. W. Nicholson that it is occasion¬ 
ally used for plough heads in Bihar. In Chittagong it is used for dugouts. 

Eugenia Jambolana, Lamk. 

Syn. Syzygium Jambolanum, DC. 

References. Gamble, Man. Ind. Timb., 361; Gamble, FI. Mad., pt. iii, 481, 
as Syzygium Jambolanum-, Talbot, For. FI. Bom., ii. 41; Parker, For. FI. Punj., 243; 
Kanjilal, For. FI. U.P., 213; Witt, Desc. List. Nor. and Berar For. Cire., C.P., Serial No. 
279; Rodger, For. Pro. Burm., 26; Teesdale, Seasoning Burm. Timb., 14; Ind. For. 
Rec., ix, pt. v, 33; Kanekira, Anat. Notes Ind. Woods, 12; Pearson, Com. Guide For. 
Econ. Pro. Ind., 50, 132, 147; Troup, Silv. Ind. Trees, ii. 549; Troup, Ind. Woods and 
Uses, 143; Watt, Com. Pro. Ind., 526; Moll, Mik. Holzes, iii. 452; Ridley, FI. Mai. Penin., 
i. 754; Foxw., Indo. Mai. Woods, 534; Schn., Com. Woods Phil., 189; Howard, Timb. 
World, 228. 

Trade and Vernacular Names. Jaman. Vern. Andam. Jamun, thabye; Ass. 
Jamu; Beng. Jam-, Bom. Mar. Jambul, jam, jaman ;Kan. Nerlu ; Burm. Thabyebyu ; 
Kc. Wa-pasang ; Kn. Tame. ; C.P. Jamun, jambhul, jam ; Gondi, Naindi, lendi ; 
Mad. Tel. Neredu; Tam. Naval-, Kan. Narala ; Mai. Naga-, Punj. Jaman-, U.P. 
Hindi, Jaman, jamun, phalinda, phalani ; Uriya, Jamo ; Kol. Kuda ; Sant. So-kod ; 
Mysore, Nerale. 

Habit and Distribution. A large tree, which in Burma grows to 10 ft. to 12 ft. 
in girth, with a 50 ft. fairly straight bole. In favourable localities in India it grows 
to the same size; for instance, W. C. Hart writes that in the N. Salem District of 
Madras trees are found up to 15 ft. in girth, with a 20 ft. to 30 ft. bole. Parker 
states that in the Punjab the tree attains a girth of 5 ft. to 6 ft., while Talbot 
instances trees on the Mabableshwar Plateau, in the Bombay Presidency, with 
thick, short trunks up to 7 ft. diameter. The species has a very wide distribution, 
being found all over India, Burma and the Andamans, generally along banks of 
rivers and in moist localities, ascending to 5,000 ft. in Northern India and to 
6,000 ft. in the Nilgiris. Much cultivated. 

Supplies. The supplies are very considerable from many districts in India and 
Burma; Rodger states that 1,000 tons a year could easily be supplied by Burma. 
W. C. Hart estimates the annual yield from the Pennagaram forests along the Chin- 
nar River in N. Salem at 10,000 c. ft., and that smaller quantities are available 
from other forests of that Division. Supplies in commercial quantities are also 
available from many districts in Assam, Bengal, the United Provinces, Chota 
Nagpur, Bihar and Orissa, the Central Provinces and Bombay. 

General Characteristics of the Wood. Pale reddish-grey to brownish- 
grey, sometimes with faint darker streaks; wood near the centre of the tree some¬ 
what darker, but the heartwood not distinct from the sapwood; dull to somewhat 
lustrous, with somewhat rough feel, without characteristic odour or taste, moder- 
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approx, 0-67), more or less irregular-grained and frequently 

-o-narrow bands or wavy-grained in the radial plane, medium 

coarse-textured. 


Stkttcttjke OB’ the Wood: 

Growth rings wanting or scarcely distinct; when present, delimited by a narrow band 
of fibrous tissue which is somewhat darker than the remaining tissue, 6-8 per inch. 

Vessels large to medium-sized or small, the orifices of the largest visible with the 
naked eye, largest at the beginning or through the middle portion of the ring where the 
growth rings are evident, open for the most part, occasionally plugged with tyloses con¬ 
taining reddish-brown gum or rarely occluded with white deposits, with contiguous 
rays on one or both sides, forming fairly conspicuous vessel lines along the grain which 
frequently show as white lines (persisting vessel walls by reflected light) and contain 
relatively abundant tyloses with inclusions of reddish-brown gum or occasional white 
deposits, the majority solitary and in radial rows of 2-4 (mostly 2—3), rarely in rows which 
are partially double, in longer rows, or 2 contiguous irr the tangential plain, fairly evenly 
distributed, 7-12 per mm. 2 ; vessel segments 255-1,450p long, medium tliick-wailed, 
truncate or abruptly or attenuate-tailed on one or both ends, the maximum diameter 
230-250 ft ; perforations simple, nearly horizontal to oblique; pits leading to contiguous 
vessels numerous, orbicular to oval or polygonal through crowding, with broad border 
and linear, nearly horizontal orifice reaching to the margin of the pit court, the maximum 
diameter 6-8 p; pits leading to contiguous rays rather large, rounded, and often reticu- 
lately grouped, frequently oval to elliptical and vertically orientated, with large orifice 
and narrow border or without border, the maximum diameter 15-20 plus ft ; tyloses 
fairly abundant, thin-walled, reddish-brown, frequently with inclusions of reddish-brown 
gum. 

Parenchyma frequently appearing white punctate with a hand-lens (10 x), para- 
tracheal, paratracheal-zonate, and metatracheal, in cambiform rows of 4-9 units along 
the grain which not infrequently contain gravel-like masses of crystals; (a) paratracheal 
parenchyma relatively sparse, forming a narrow, 1-several seriate sheath which is fre¬ 
quently interrupted by rays and occasionally by fibres contiguous to the vessel, with 
lateral 1— several seriate extensions across the rays which occasionally end blindly 
but usually unite with those from other vessels as ( b) paratracheal-zonate parenchyma to 
form more or less continuous, somewhat wavy, ragged, 1-4 (mostly 2-3) seriate, concen¬ 
tric bands separated by somewhat wider bands of fibrous tissue; number of bands per 
mm. 4-5; cells contiguous to the vessels with maximum diameter of 65-75 ft ; cells more 
remote from the vessels ( k a ’ or * b ’ parenchyma) more or less rounded, generally flattened 
in the tangential plane, with maximum diameter of 40—50 fi ; (c) metatracheal paren¬ 
chyma fairly abundant, restricted to the concentric hands of fibrous tissue, the cells 
solitary or 2—several contiguous, with maximum diameter of 35-40 ft ; orange-brown 
gummy infiltration fairly abundant in all types of parenchyma; crystals abundant, 
numerous (resembling gravel) in a cell; starch deposits not observed. 

h ibres semi-libriform, coarse, angled and frequently flattened in the tangential plane 
in the transverse section and aligned in radial rows which continue through the concen- * 
trie bands of parenchyma, forming ragged, mostly 10-15 seriate bands which alternate 
with narrower bands of parenchyma, non-gelatinoue, rarely septate, 1,400-2,225 /* Jong, 
35-43 ft in diameter; walls 4-8 ft thick; inter-fibre pits sparse, largely confined to the 
radial walls, with slit-like, steeply oblique orifice; sparse reddish-brown gummy infiltra¬ 
tion occasional in the fibre lumina. 

Pays not visible with the naked eye, medium fine to fine, close (9-14 per mm.), 
separated by 1-10 (mostly 3-5) rows of fibres (t), darker than the background forming 
a fine, relatively conspicuous fleck on the radial surface, 1-4 (rarely 5) seriate, hetero- 
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^ geneous, very variable in size (/), divisible on the basis of size and composition into two 
types; (a) uniseriate rays sparse, consisting wholly of ‘ upright ’ cells, the largest 5 plus 
cells and 280 plus /x in height; (b) polyseriate rays 2-5 seriate and consisting mainly 
of 'horizontal’ cells through the thickened central portion, with uniseriate marginal 
extensions of ‘ upright ’ cells along the grain, the extensions frequently uniting above or 
below with extensions from other rays; maximum width of ‘V rays 75-85 g; maxi¬ 
mum height of ‘ b’ rays (un-united) 25 plus cells and 800 plus /x; pits leading to contiguous 
vessels fairly numerous to each ray cell, rounded and often reticulately grouped, frequently 
■ oval to elliptical and vertically orientated, with large orifice and narrow border or without 
border, the maximum diameter 15-20 plus g; reddish-brown gummy infiltration copious, 
occluding the majority of the ray cells; crystals wanting; starch grains not observed. 

Gum canals not observed; in the low power photograph, aggregates of parenchyma 
containing copious inclusions of gum are to be observed which presage the formation of 
longitudinal gum canals under the proper conditions. 

Summary. A moderately heavy, more or less irregular (frequently interlocked) 
grained, medium coarse-textured, reddish-grey to brownish-grey wood; difficult to season 
but not especially refractory under tools; featured anatomically by inconspicuous 
growth rings or their absence, large to medium-sized pores which are for the most part 
solitary and in radial rows of 2-3, fine, close, ragged, concentric bands of parenchyma 
which form a fine but uneven reticulum with the wood rays, and medium-fine to fine 
wood rays which are darker than the background and form a fairly conspicuous fleck on the 
radial surface; with high tannin content; the most important of the Eugenia species 
herein described; a constructional timber of the second class. 

Material. Gamble Specimen, No. 5943; Hand Specimen, source unknown, No. 719. 

Mechanical Properties. Wt. at 12 per cent, moisture content 43 lb. per c. ft. 
The timber is moderately hard and strong. No recent tests have been carried out to 
determine its strength values. Gamble, quoting Skinner, gives P=600 and Kyd, 
P--577, and therefore it is approximately three-quarters as strong as teak in 
transverse strength. 

Seasoning. Air-seasoning experiments were carried out in the Gonda Division 
of the United Provinces and in the Sambalpur Division of Bihar and Orissa, 
by the Economic Branch, Dehra Dun, in co-operation with the District Forest 
Officers. The final inspection was carried out by C. V. Sweet (Ind. For. Bee., ix, 
pt. v, 33). The chief defect in both series of experiments was due to surface¬ 
cracking. Splitting and twisting were present to a slight degree, especially in boards 
cut from timber seasoned in the log. Though girdling gave the best results, 0. V. 
Sweet is of opinion that equally good results may be obtained by green conversion, 
provided the stock is protected from too rapid drying, to prevent surface-cracking. 
Conversion should not take place during the dry, hot season. An experimental 
consignment of sleepers was sent from the Central Provinces to Dehra Dun for 
antiseptic treatment, and the sleepers, when seasoned, had only developed slight 
end-splitting and some wavy surface-cracks. L. V. Teesdale kiln-seasoned this timber 
in Burma, and from his experiments estimates that to dry 1 in. planking from 50 
per cent, to 15 per cent, moisture content takes 30 days, and that the moisture con¬ 
tent can be reduced to 8 per cent, in 45 days. Some large specimen planks of jaman 
were kiln-seasoned at Dehra Dun and the timber was provisionally classed as 
slightly refractory to treatment, the original wavy surface-cracks having somewhat 
extended during the process and the colour of the wood having become duller red. 

Durability and Adaptability to Treatment. The timber may be classed 


MINIS 



(10 x) 


187. BARRINGTON!A ACUTANGULA, GAERTN. 






MINlSr^ 



Scale: one space = -^millimeter = 100 microns (/x) = 5 f^ inch 


(110 x) 

Photomicrograph by II. P. Brown 


187. BAREINGTONIA ACUTANGULA, GAERTN. 




















































MYRTACEAE 



p^ptoclerately durable when placed in exposed positions. J. Warr puts the life ofan 
untreated sleeper at about seven years, while Gamble cites an instance of a few 
sleepers laid in the line, in an untreated state, which after five years were found 
to be fairly sound and not touched by white ants. The timber, though not very 
durable in the open, is very durable when under water. Jaman sleepers were treated 
in open tanks in Assam with equal parts of solignum and earth oil; they took up 
3*2 lb. per c. ft., and 72 per cent, of these sleepers were still serviceable after nine 
years in the line. 

Working Qualities. The timber presents no difficulties in sawing and works 
easily by hand and on a machine, though it cannot be classed as a turnery wood. 
The grain is regularly wavy, giving a broadly-open mottle figuring. Were a markedly 
wavy piece of planking selected, it would produce a distinctly ornamental panel. 

Uses, Present and Prospective. It is extensively used for building, as posts, 
beams, rafters, door frames, and panels; for carts, solid wheels, in construction of 
boats, and as oars and masts. It is a favourite timber for well curbs and well 
troughs, and is also used as side props in shafts and galleries in the Kolar Gold 
Fields. The Bengal and North-Western Railway use untreated jainan sleepers in 
quantity and obtain their supplies from Gorakhpur. The timber has been passed 
as suitable for opium chests. The question of extending its use as sleepers after 
treatment is well worth considering, as, though the heartwood will not take up 
large quantities of an antiseptic, the experiments carried out in Assam indicate 
the possibilities of the timber for this purpose. It should also be given a trial as a 
furniture timber, as it has marked possibilities if carefully selected. 


BARRINGTONIA, Forst. 


References. Bourdillon, The Timber of Barringtonia racemosa , Ind. For., xxxi 
(1905), 89; Brandis, Ind. Trees, 363; Hooker, FI. Br. Ind., ii. 506 ,* Heyne, Nutt. Planten, 
2 Druk, ii. 1159-1161; Moll, Mik. Holzes, iii. 489-502; Ridley, FI. Mai. Penin., i. 756; 
Ridley, Timb. Mai. Penin., Agr. Bull. Str. and Fed. Mai. States, n. ser., i (1902), 178; 
Foxw., Timb. Br. N. Bor., 39; Brown, Min. Pro. Phil. For., ii. 161-162; iii. 81, 214- 
215; Schn., Com. Woods Phil., 178; Kanehira, Anat. (Thar. Form Woods, 3; Rock, 
Ornam. Trees Haw., 163-165 ; Engler u. Prantl, iii, No. 7, 31. 

Size and General Distribution. Barringtonia consists of moisture-loving 
trees and shrubs with alternate, entire or crenate, mostly evergreen leaves crowded 
near the branch-tips, and pink or white, racemose or spicate flowers. The genus is 
confined to the Old World; the 50 odd species are mostly littoral and are 
scattered from tropical Africa through the Indo-Malayan region to Formosa, and 
eastward to northern Australia and Polynesia. At least 9 species occur within 
the range of this manual, one of which is a medium-sized timber tree of the third 
class. 

Timber Species. B . aeutangula , Gaertn. 

General Features of the Wood. See under‘species*. 

Remarks. See under ‘species \ 


Barringtonia aeutangula, Gaertn. 


References. Gamble, Man. Ind. Timb., 363; Gamble, FI. Mad., pt. iii, 487; 
Talbot, For. FI. Bom., ii. 47; Witt, Desc. List Nor. and Berar Circles, C.P. Serial No. 
281 • Rodger, For. Pro. Burm., 28; Nordlinger, Querschnitte, Bd. x (1882), 13; Pearson, 
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/ Guide For. Econ. Pro. Ind., 23; Troup, Silv. Ind. Trees, ii. 590; Troup, Ind. 
Woods and Uses, 83; Heyne, Nutt. Planten, 2 Druk, iii. 1159; Brown, Min. Prod. Phil. 
For., iii. 81, 214; Boulger, Wood, 234; Winn, Tirnb., 72,108. 

Vernacxtlar Names. Ass. Hendol ; Beng. Hijal , samundar ; Bom. Mar. Tivar, 
piwar, ingli, datte-phxil ; Kan. Hole-kauva, mavin-kubia ; Burm. Kyi, kyeni ; C.P. 
Tivar, piwar , jwgrZi, tiwarang ; Gondi, Batta ; Mad. Tel. Buddadarmi , kurpa; Tam. 
Adarapa; Mai. Ntr perzha ; Kol. Saparung, durdi; Sant. Hinjor *, U.P. Hindi, Ijal, 
samundarphul , panniari ; Oudh, Injar , pinniha ; Uriya, Hinjolo . 

Habit and Distribution. A moderate-sized tree in Bengal, Assam, Burma, 
and on the West Coast, and a small tree in the Central Provinces, Khandesh, Deccan, 
Carnatic, and in parts of Bihar and Orissa and Chota Nagpur. Found up to 6 ft. to 
7 ft., more commonly 5 ft. in girth, with a 12 ft. bole. Indigenous from the Ganges 
along the sub-IIimalayan Tract eastwards through Oudh, Bengal, to Assam; in 
Bihar and Orissa, Chota Nagpur, Central Provinces, on the East and West Coasts, 
and more scattered in the Deccan and Carnatic. Generally found along streams 
and in damp places; often cultivated. 

Supplies. Rodger estimates that Burma could supply 200 to 300 tons annually. 
Fairly large supplies are available from the West Coast, as many of the rivers in 
that locality are fringed with trees of this species, especially the Kalanadi river in 
West Kanara. Hijal is also common in Bengal, especially in swampy localities. 
P. C. Kanjilal mentions that regular supplies in small quantities are available 
from the Oudh Divisions of the United Provinces. The fact that the tree is found 
growing on river banks facilitates extraction; on the other hand, the felling of trees 
in such situations must necessarily be restricted. 

General Characteristics of the Wood. Light pinkish- to reddish-grey, or 
in some cases nearly white towards the outside of the log; heartwood not distinct; 
lustrous, with smooth feel, without characteristic odour or taste, light (sp. gr. 
approx. 0*58), straight-grained, medium fine-textured. 

Structure of the Wood: 

Growth rings distinct but inconspicuous, delimited by smaller vessels and denser 
fibrous tissue in the outer part of the ring, 4-14 per inch. 

Vessels medium-sized to small, the orifices barely visible with the naked eye, largest 
at the beginning or near the inner third of the ring and somewhat smaller near the outer 
margin of the ring but exhibiting no wide variation in size within a seasonal increment, 
open, with contiguous rays on one and usually on both sides, forming fairly fine and 
inconspicuous vessel lines along the grain, the majority solitary and in radial rows of 
2 -4 (mostly 2-3) between the broad rays, rarely in partly double rows or several clustered, 
quite evenly distributed, 14-20 per mm. 2 ; vessel segments short (210470 p), rather thin- 
to medium thick-walled, truncate or tailed at the ends, the largest with maximum 
diameter of 170-185 p ; perforations simple, nearly horizontal to oblique; inter-vessel pits 
numerous, large, polygonal through crowding, with broad border and short, linear- 
lenticular orifice, the long diameter horizontal and up to 15-23 p in length; pits leading 
to contiguous rays fairly numerous to each ray cell, orbicular to oval and usually reticu- 
lately grouped, with broad semi-border, the maximum diameter 13—17 p; tyloses and 
gum inclusions wanting. 

Parenchyma paratracheal and metatracheal, in cambiform rows of 2-4 (mostly 4) 
units along the gram; (a) paratracheal parenchyma sparse, mostly confined to the tan¬ 
gential walls of the vessels (owing to contiguous rays), the maximum diameter 3742 p ; 
(6) metatracheal parenchyma very abundant, (1) in part scattered, (2) for the most part 


MYRTACEAE 





arrow, irregular, mostly uniseriate, concentric lines which are separated by 1-8 
(mostly 3-4) fibres and bridge the narrow gap between adjacent rays; the lines average 
13—17 per mm. and are closer and hence more numerous near the outer margin of the 
ring; cells of ‘b’ parenchyma usually flattened in the tangential plane, the maximum 
diameter 23-27 y ; reddish-brown gummy infiltration occasional in the parenchyma 
cells; crystals wanting; starch deposits present in the layers of wood near the bark. 

Fibres non-tibriform to semi-libriform in the outer part; of the ring, medium fine, 
more or less rounded in the transverse section and not aligned in radial rows, forming 
narrow strips of fibrous tissue between the broader rays spanned by narrow, mostly 
uniseriate lines of metatracheal-zonate parenchyma, often gelatinous, the walls frequently 
exhibiting microscopic seasoning checks resembling tertiary spirals, non-septate, 1,100- 
2,340 y long, 23-27 y in diameter; walls 4-6 y thick; inter-fibre pits minute, with narrow 
border and slit-like, nearly vertical orifice; infiltration not observed in the fibre lamina. 

Rays visible with the naked eye but not sharply delineated in the transverse section, 
medium coarse and making up more than half the volume of the wood, 5-8 per mm., 
separated by 1-5 (mostly 2-3) fibres ( t ), of the same colour as the background but forming 
a noticeable silver grain on the radial surface, 1-8 seriate, heterogeneous, divisible on 
the basis of size and composition into two types; (a) narrow rays very sparse, consisting 
wholly of ‘ upright ’ cells, 1-2 (mostly 1) seriate, the largest 5 plus cells and 215 plus y 
high; (6) broad rays 3-8 seriate, consisting of ‘upright" (on the flanks) and ‘horizontal" 
cells through the median portion, with uniseriate margins which are short for the most 
part but occasionally are elongated and rarely united along the grain; maximum width 
of ‘b* rays 150-170 y ; height of ‘b’ rays 30plus cells and 1,100 plus y (maximum 40 plus 
cells and 3,050 y) ; ray cells appearing short and broad in the transverse section; pits 
leading to contiguous vessels fairly numerous to each ray cell, orbicular to oval and usually 
reticulately grouped, with broad semi-border, the maximum diameter 13-17 y ; reddish- 
brown gummy infiltration abundant but not copious in the ray cells; crystals fairly 
numerous, solitary; starch deposits present in the layers of wood near the bark. 

Summary . A light, straight-grained, medium fine-textured, lustrous, pinkish- 
or reddish-grey wood; works readily under tools; fairly durable; featured anatomically 
by medium-sized to small vessels borne solitary and in radial rows of 2-4 between the 
broad rays, metatracheal-zonate parenchyma arranged mostly in uniseriate rows joining 
the rays, medium-fine fibres in narrow radial strips, and broad 3-8 seriate rays which 
form a handsome fine silvery fleck on the radial surface and constitute more than half 
the volume of the wood; not ornamental unless quartered; a timber of the third class. 
Material. Gamble Specimen, No. 5974; Hand Specimen, source unknown, No. 581. 

Mechanical Properties. Wt. at 12 per cent, moisture content 37 lb. per c. ft. 
The timber is rather soft and moderately strong. Gamble states that Benson’s 
experiments with bars of Burma wood 3' X1' 4* x 1' 4" , gave P=648. 

Seasoning. The timber is not difficult to season in so far as surface-cracking 
and end-splitting are concerned, but it is liable to warp. This defect can, to a 
considerable extent, be overcome by quartering the logs and by careful stacking. 

Durability and Adaptability to Treatment. Rodger states that the timber 
is fairly durable and Gamble that ‘the wood is more durable than it seems at first 
sight’. Its use for boat building and well construction would indicate its durability 
when in contact with water. There are no records that it has ever been antiseptic- 
ally treated. 

Working Qualities. The timber is easy to saw, works well by hand and on 
machines, and finishes to a dull smooth surface. If cut on the quarter it presents a 
noticeable silver grain, which should be taken advantage of in cabinet work. 
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ses, Present and Prospective. Used for boat building, well construction, 


rice pounders, cabinet work, and carts; Troup states that it has been tried by the 
Burma Railways for ballast wagons, but that it was reported to have warped 
badly. It should yield a very good ply board. Further attention should be paid 
to it as a cabinet wood and as panels cut on the quarter for internal decoration of 
railway carriages. 

CAREYA, Roxb. 


References. Brandis, Ind. Trees, 331; Hooker, FI. Br. Ind., ii. 510; Lecomte, 
Bois Indo-Ch., 168; Engler u. Prantl, iii, No. 7, 31. 

Size and General Distribution. Careya consists of 5-6 species of trees or 
very small shrubs with alternate, simple, crenate-serrate, non-gland-dotted leaves 
and large, showy, racemose or spicate flowers. The genus extends from India 
eastward through Siam and Indo-China to New Guinea and New Britain. One of 
the Indian species is a small undershrub with a thick woody root-stalk; the other 
is a large deciduous tree of the first class with a wide distribution in India and Siam 

Timber Species. C. arborea, Roxb. 

General Features of the Wood. See under‘species’. 

Remarks. See under ‘species’. 


Careya arborea, Roxb. 

References. Gamble, Man. Ind. Timb., 364; Gamble, FL Mad., pt. iii, 488; Talbot, 
For. FI. Bom., ii. 48; Parker, For. FI. Punj., 244; Kanjilal, For. FI. U.P., 214; Witt, 
Desc. List Nor. and Berar Circles, C.P., Serial No. 117; Rodger, For. Pro. Burm., 28; 
Ind. For. Rec., vi, pt. iv, 32-33; ix, pt. v, 28; Teesdale, Seasoning Burm. Timb., 13; 
Pearson, Com. Guide For. Econ. Pro. Ind., 34, 116; Troup, Silv. Ind. Trees, ii. 591; 
Troup, Ind. Woods and Uses, 102; Watt, Com. Pro. Ind., 269; Ridley, FI. MaL Penin., 
i. 760; Howard, Timb. World, 47; Engler u. Prantl, iii, No. 7, 31. 

Trade and Vernacular Names. Kumbi. Vern. Ass. Dambel; Bom. Mar. 
Kumbia , kuba ; Kan. Kami ; Burm. Bambwe ; Sh. Mai~pinngo, hpu~no ; Kn. Thela- 
waw\ Kc. Samgawngmaeot ; C.P. Kumbi , kumrnar, kumhi ; Gondi, Gummar ; Mad. 
Tel. Gadava , dudippi; Tam. Ayma \ Mai. Perzha ; U.P. Hindi, Kumbi, kumbhi ; 
Sant. Kumbir ; Monghyr, I jar ; Mysore, Gavuldu ; Trav. Hills, Poyn , 

Habit and Distribution. The size to which this tree grows varies greatly 
according to locality; in moist forests such as are’ foimd in parts of Burma, Bengal, 
Assam and the West Coast it grows to 6 ft. to 8 ft. in girth with a 15 ft. to 25 ft. 
cylindrical bole. In the United Provinces it attains 4 ft. to 6 ft. in girth, with a 
12 ft. to 15 ft. bole, while in the Central Provinces, Punjab, Chota Nagpur, Deccan, 
Circars and Carnatic it is found as a small tree from 2 ft. to 4 ft. in girth, often 
with a crooked stem. The species has a wide distribution, extending from the 
Kangra District eastwards, through the United Provinces and Bengal, to Assam; 
throughout the Central Provinces, Chota Nagpur, Bombay, Madras, and the plains 
and lower hill forests of Burma. Often found glowing in moist localities, in ravines 
and valleys, and sometimes scattered in grass lands. Extensively cultivated. 

Supplies. Rodger estimates that Burma could supply 1,000 tons annually and 
states that the wood can be obtained in squares 25' x 12" x 12". P. C. Kanjilal re¬ 
ports that moderate supplies are available from the United Provinces. Small quan¬ 
tities would be forthcoming from many forest divisions of the Central Provinces; 
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it is, for instance, common on the Chikalda Plateau in the Melghat Division. It is 
very common in the moister forests of the Bombay and Madras Presidencies, and 
very considerable quantities can be procured from the Kanara, Mangalore and 
Malabar Divisions. 

General Characteristics of the Wood. Sapwood pale reddish-white, wide; 
heartwood light red to claret-coloured or dark brownish-red m old trees, sometimes 
with darker purple streaks; dull, with smooth feel, without characteristic odour or 
taste, moderately heavy (sp. gr. approx. 0-71), straight-grained, medium coarse- 
textured. 

Structure of the Wood: 

Growth rings usually distinct but inconspicuous, delimited by somewhat smaller 
vessels, denser fibrous tissue, and closer lines of metatracheal-zonate parenchyma in the 
outer portion of the ring, .15-25 per inch. 

Vessels large to medium-sized, those in the heartwood occluded with tyloses and 
hence appearing light brown punctate with the naked eye, largest at the inner margin 
or near the inner third of the ring and grading gradually into smaller vessels towards the 
outer margin but exhibiting no great variation in size within a growth increment, with 
contiguous rays on one or both sides, forming relatively inconspicuous non-comparable 
vessel lines along the grain which are plugged with tyloses, the majority solitary and in 
radial rows of 2-4 (mostly 2) or in some samples in longer rows, locally unevenly distri¬ 
buted but the rows fairly evenly distributed, 4-11 per mm. 2 ; vessel segments 350-570 fi 
long, medium thin-walled, truncate or tailed on one or both ends, the largest 240-265 /x 
in diameter; perforations simple, nearly horizontal to oblique; inter-vessel pits orbicular 
to oval, with broad border and linear horizontal orifice reaching to the limits of the pit 
court, the maximum diameter 6-7 /x; pits leading to contiguous rays several to each ray 
cell, orbicular to elliptical, without border or with fairly wide border, variously orientated, 
the maximum diameter 15-20 plus /x; tyloses abundant, in foam-like masses occluding 
all the vessels in the heartwood, fairly thick-walled, often pitted, frequently with ^ 
inclusions of reddish-brown gum and occasionally with fan-like clusters of acicu 1 ^ 
crystals. 1 

Parenchyma paratracheal and metatracheal, in cambiform rows p f 4 a1 ** 8 a ® 

the grain; (a) paratracheal parenchyma sparse, mostly confirm J v ° “J® tongen la wa 
of the vessels (owing to contiguous rays), the maxim—- dimeter 60-7o,* ; (6 meta¬ 
tracheal parenchyma very abundant, (1) occa^scattered or 2-several cells con¬ 
tiguous, (2) for the most part in narm- mostly uniserxate, concentric lines which are 
separated by 1-10 fibres and a fine reticulnm with the wood rays; the lines average 
12-16 per mm <***3 closer and hence more numerous near the outer margin of the 
ring; oclls of ‘ b ’ parenchyma usually flattened in the tangential plane, the maximum 
diameter 30-40 /x; reddish-brown gummy infiltration copious in both types of paren¬ 
chyma; crystals wanting; starch grains not observed. 

Fibres semi-libriform to libriform, medium fine, somewhat finer and thicker-walled 
at the outer margin of the ring, rounded or angled in the transverse section and not 
aligned in radial rows, forming 1—10 seriate, tangential bands crossed by the wood r&vs 
which alternate with th© narrow lines of zonate parenchyma, Ron-gelatinous but the 
walls often exhibiting stratification, non-septate, 550—3,100 /x long, 25—30 /x in diameter, 
walls 4-8 /x thick; inter-fibre pits minute, inconspicuously bordered, with slit-like, nearly 
vertical orifice; reddish-brown gummy infiltration occasional in the fibre lumina. 

Pays not visible with the naked eye, medium fine, medium close (9—13 per mm.) 
and making up an appreciable volume of the wood, separated by .1-6 fibres, of the same 
colour as the background forming a high but inconspicuous fleck on the radial surface, 
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mostly 2-3) seriate, heterogeneous, divisible into two types on the basis of size and 
composition; (a) uniseriate rays sparse, consisting wholly of ‘upright 5 cells, the largest 
6 plus cells and 350 plus /a in diameter; ( b) polyseriate rays 2-4 (mostly 2-3) seriate and 
consisting mainly of ‘horizontal 5 cells through the median portion, not infrequently with 
marginal uniseriate extensions of ‘upright 7 cells along the grain which occasionally unite 
with those from other rays ; maximum width of ‘b 5 rays 80-95g; height of ‘b rays 
35 plus cells and 1,300 plus p (the confluent rays are sometimes 3,000 plus p in height); 
pits leading to contiguous vessels several to each ray cell, orbicular to elliptical, without 
border or with fairly wide border, variously orientated, the maximum diameter 15-20 
plus n ; reddish-brown gummy infiltration copious, occluding many ray cells; echinulate, 
aggregate, crystalline masses present in some ray cells; starch grains not observed. 

Summary . A moderately heavy, straight-grained, medium coarse-textured, light red 
to claret-red or dark brownish-red wood, sometimes banded with darker purple streaks; 
difficult to season and rather refractory under tools; featured anatomically by inconspicu¬ 
ous growth rings, large to medium-sized vessels which are for the most part solitary or in 
short radial rows of 2-3 and are occluded with foam-like deposits of tyloses in the 
heartwood., and narrow concentric lines of zonate parenchyma which alternate with 
broader bands of fibres and form a fine reticulum with the medium fine and high wood 
rays; the abundant tyloses and high infiltration content of this wood bespeak durability; 
a somewhat ornamental timber of the first class. 

Material. Gamble Specimen, No. 5749; Hand Specimen, source unknown, No. 1019. 

Mechanical Properties. Wt. at 12 per cent, moisture content 46 lb. per c. ft. 
A distinctly hard, strong timber. Gamble quotes a number of values for P, which 
range from 562 to 950 and average 788, compared with P=804 for Burma teak. 

Seasoning. A most difficult timber to season satisfactorily, as it develops 
serious surface-cracks and end-splits and is very liable to twist and warp. Air¬ 
seasoning experiments were carried out by the Forest Research Institute in co¬ 
operation with the District Forest Officers in the South Chanda Division of the 
Central Provinces, in the Gonda Division of the United Provinces, and in the 
' 1 an jam Division of Madras. C. V. Sweet, who carried out the final inspection, states 
t ’* mv -lling gave the best results, owing to the fact that surface-cracking was 

s f He goes on to state that the elimination of defects depends 

: ‘ n of the converted timber, obtained either from freshly 

felled o? „ v h, gainst too rapid drying, and also upon careful 

stacking (iio/. / > > ; Teesdale, who had considerable experi¬ 
ence of this timber in Burma. v. > ^ questionable whether it can 

be successfully aii-seasoned, and ad.* ^ • kul- drying; !**> fmind that it required 

26 days to reduce the moisture content 1 > in. stock from 60 per cent, to 15 
per cent., and 32 days to get it down to 8 per cent. It should be remembered, when 
converting this timber to stock sizes, that it shrinks abnormally, and that as 
much as § in. must be allowed for every 12 in. in breadth. 

Durability and Adaptability to Treatment. The timber is durable: P. C. 
Kanjilal classes it as very durable, while Gamble quotes instances of specimens, 
brought from Tavoy in Burma and the Mishmi Hills in Assam and stored for a 
long time in Calcutta which, when cut up, were perfectly sound. Rodger states that 
it lasts well under water, and that is our own experience. In a small experiment 
carried out at Debra Dun, the timber lasted as an untreated stake for 2 years and 
2 months, and a similar piece, after having been powellized, was quite serviceable 
after 6| years. Nine powellized sleepers were laid in the Burma Railways in March, 
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were likely to last 2 years longer. The life of these sleepers may be taken as averag¬ 
ing 8 years, though this should not be taken as the life of an average treated kumbi 
sleeper; those in question were exposed to very trying conditions, owing to the 
ballast in the line being of poor quality. 

Working Qualities. A somewhat difficult timber to saw, but presenting no 
difficulties to machining and working with hand tools. It finishes to a smooth 
shiny surface and takes a good lasting polish. Fairly ornamental if sawn awav 
from the centre, though material cut in this way is liable to warp. To avoid 
warping and twisting as much as possible, the logs should be quartered and the 
material very carefully stacked for seasoning. 

Uses, Present and Prospective. Kumbi is used for house building, as posts, 
scantlings and planking; for carts and solid cartwheels (Bengal); for boats and 
oars in Assam; furniture and cabinet work. Rodger, quoting J. G. Hopwood, 
states that the Kanbauk Wolfram Mines used a good deal of this timber and found 
it very satisfactory. After antiseptic treatment it should produce a serviceable 
sleeper. A good quality wood of nice appearance for which a number of uses could 
be suggested, but the seasoning difficulties must first be satisfactorily solved, and 
in this connexion further kiln-seasoning experiments are indicated. 
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References. Brandis, Ind. Trees, 337-341; Gamble, Man. Ind. Timb., 369-378; 
Hooker, FI. Br. Ind., ii. 565; Heyne, Nutt. Planten, 2 Druk, ii. 1153-1158; Moll, Mik. 
Holzes, iii. 569-604; Ridley, FI. Mai. Penin., i. 819-826; Ridley, Timb. Mai. Penin., Agr. 
Bull. Str. and Fed. Mai. States,n. ser., i (1902), 179-180; Lecomte, Bois Indo-Ch., 154-158; 
Brown, Min. Pro. Phil. For., i. 44; ii. 352; iii. 214; Foxw., Indo-Mal. Woods, 523-525; 
Kanehira, Anat. Char. Form. Woods, 115; Stone, Timb. Com., 137; Gunther, Beitr. z. 
Anat. d. Myrtijioren mit besonderer Beriicksichtigung der Lythraceae, Hiss., Breslau 
(1905), 16; Record, Timb. Trop. Amer., 454-456 ; Solereder, Sys. Anat. Dicots., i. 369 ; 
ii. 928; Engler u. Prantl, iii. No. 7, 1-21. 

* The Loose-strife family (inclusive of the Blattiaceae and Punicaceae) consists 
of herbs, shrubs, and trees with mostly opposite, simple, entire leaves, often showy 
flowers, and capsular or fleshy and indehiscent, many-seeded fruits. The 450 odd 
species, distributed in 22 genera, are widely scattered throughout the tropics of the 
World, but in point of numbers the family reaches its best development in tropical 
South America. A few species are hardy in the temperate zones. 

Considered as a group the Lythraceae are not of great economic significance. 
Various species of Lawsonia , Woodfordia and Lafoensia are important sources of 
dyestuffs; the orange or brownish-yellow dye, henna, which is widely used through¬ 
out the Orient for staining the nails, skin, and hair, and for colouring leather, is 
prepared from the leaves of Lawsonia inermis , Linn.; this plant was known to the 
ancient Egyptians and its cultivation has now spread throughout the East, and 
into Australia, Madagascar, tropical Africa, and the West Indies. Pomegranates 
are the fruits of Punica Qmnatum, Linn., a large shrub which was probably origin¬ 
ally indigenous to Persia and Afghanistan, but is now extensively grown in the 
warmer regions of the globe; various plant parts of Peplis and Pemphis species 
also are sometimes eaten. From the timber standpoint, interest in this family 
centres in the Indo-Malayan region, where several generaproduce woods of variable 
quality; of these Lagerstroemia is the most important and is the source of a number 
of valuable, non-ornamental, utilitarian timbers. Various species of Lagerstroemia , 
Lythrum , Woodfordia , and Cuphea are extensively grown for ornament purposes. 
A few plants of this family are employed medicinally, but their use is only of 
local significance. 

Woods of this family usually possess little or no figure, and range through shades 
of grey, rose, red, brown, or, less commonly, light yellow. A few, especially the 
grey types, are soft and light, but the majority are moderately hard to hard and 
moderately heavy to heavy. Straight-grain or, less commonly, shallowly inter- 
locked-grain in broad bands is the rule. The texture varies from very coarse to 
fine. Some of these timbers season with difficulty and are more or less refractory 
under tools. 

Growth rings are generally present but inconspicuous. The vessels range from 
very large to medium-sized or small, and, in the great majority of cases, are borne 
solitary and in short radial rows of several; in some species there is little variation 
in the size of the vessels throughout the ring, while in others the springwood vessels 
are noticeably larger and the wood is then sometimes semi-ring porous; the vessel 
segments are relatively short and are generally truncate or abruptly tailed; the 
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sr-vessel pits have pitted membranes; simple perforations are the invariable 
rule; tyloses are generally present and not infrequently are very abundant and 
occlude the vessels in the heartwood; in some of the species of Lagerstrcemia, two 
types of tyloses are present which a,re confined to different vessels. Longitudinal 
parenchyma is sparse or wanting entirely in certain instances ( Sonneratia species), 
while in others it forms an appreciable or wide halo about the vessels and often, in 
addition, extends tangentially in narrow, wavy, more or less continuous bands 
uniting adjacent vessels laterally. The fibres range from coarse to medium fine, 
and are frequently septate and sometimes crystalliferous. In all of these woods 
the rays are fine, regular, and frequently very close. Pith flecks are frequently 
present in Lagerstraemia. 

The Lythraceae are represented in India by at least 10 genera and over 40 
species. Eleven species, distributed in 4 genera, are commercial timber trees 
of varying importance. From the forestry standpoint the various Lagerstrcemia 
species deserve the most attention. 

CRYPTERONIA, Blume 

References. Brandis, Ind. Trees, 341; Hooker, FI. Br. Ind., ii. 572; Ridley, 
Timb. Mai. Penin., Agr. Bull. Str. and Fed. Mai. States, n. ser., i (1902), 180. 

Size and General Distribution. Crypteronia consists of 6-8 species of ever¬ 
green trees with opposite, simple, entire leaves; small, white or greenish flowers, 
and capsular fruit; scattered from eastern Bengal southward into the Sunda Islands 
and eastward into the Philippines. One species is an Indian timber tree of the 
second class. 

Timber Species. C. paniculata, Blume. 

General Features oe the Wood. See under‘species’. 

Remarks. See under‘species’. 


Crypteronia paniculata, Blume 
Syn. C. pvbescens, Blume 

References. Gamble, Man. Ind. Timb., 370; Troup, Ind. Woods and Uses, 120; 
Heyne, Nutt. Planten, 2 Druk, ii. 1158; Moll, Mik. Holzes, iii. 579-585; Ridley, FI. Mai. 
Penin., i. 821; Foxw., Indo-Mal. Woods, 524. 

Vernacular Names. Burm. Ananho. 

Habit and Distribution. A large, straight-stemmed tree, 5 ft. to 6 ft. girth, 
with a cylindrical bole 20 ft. to 25 ft. in length. Found in Lower Burma, in Tavoy 
and Mergui, often on old cultivated lands. 

Supplies. Rodger, Robertson, and Parker all agree that fair quantities are 
available and that at least 200 to 300 tons could be extracted annually. 

General Characteristics of the Wood. Light yellowish-red to light red 
when first exposed, ageing to a uniform light reddish-brown; heartwood not dis¬ 
tinct ; dull to somewhat lustrous, with smooth feel, without characteristic odour or 
taste, light (sp. gr. approx. 0-59), straight-grained, fine- and even-textured. 

Structure of the Wood: 

Growth rings present but inconspicuous, delimited by smaller vessels, more abundant 
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ring, 9-16 per inch. 

Vessels medium-sized to small or very small, the orifices not distinct with the naked 
eye, largest near the middle of the ring, smallest near the outer margin of the ring, and 
somewhat smaller at the beginning of the ring, open, with contiguous rays on one and 
generally on both sides, forming very fine, close, straight vessel lines along the grain, the 
majority solitary and in short radial rows of 2-3, occasionally in longer rows (4-5) or in 
short double rows, quite evenly distributed but somewhat more abundant throughout the 
middle and outer portion of the ring, 7-20 per mm. 2 ; vessel segments 340-800 y long, 
rather thin to medium thick-walled, truncate or abruptly or attenuately tailed on one or 
both ends, the largest 140-160 y in diameter; perforations simple, nearly horizontal to 
oblique; inter-vessel pits numerous, polygonal through crowding, with broad border and 
linear horizontal orifice, with pitted membrane, frequently confluent, the 
diameter 5-7 y; pits leading to contiguous rays numerous to each ray cell, oval to 
orbicular, with lenticular orifice and medium wide border, with pitted membrane, the 
maximum diameter 5-8 y ; tylosas wanting; infiltration not observed. 

Parenchyma paratracheal and metatracheal, in cambiform rows of 4-10 units along 
the grain; (a) paratracheal parenchyma sparse, mostly confined to the tangential walls 
of the vessels (owing to contiguous rays) as a 1-2 seriate layer; cells peripherally flattened, 
with maximum diameter of 40-47 y ; (6) metatracheal parenchyma abundant, appearing 
punctate at low magnifications (10 x), (1) in part scattered and the cells then mostly 
solitary, (2) for the most part in 1-2 (mostly 1) seriate, concentric lines uniting the close 
wood rays and not infrequently extending across a number of rays but not forming 
a definite reticulum with the rays; the lines of parenchyma are closer and hence more 
numerous in the outer portion of the ring; number of lines per mm. approximately 10-17; 
cells of ‘b’ parenchyma generally flattened in the tangential plane, the maximum 
diameter 23-27 y ; yellowish-brown gummy infiltration abundant in both types of 
parenchyma, occluding many cells; crystals wanting; starch deposits occasional in the 
wood near the bark. 

Z 1 ' ihh es non-libriform to semi-libriform, medium fine, more or less angled in the trans¬ 
verse section and definitely aligned in radial rows, those at the end of the ring more 
tabular (x) and somewhat thicker-walled, non-gelatinous, non-septate, 400 1,670 y long, 
25-28 y in diameter; walls 3-6 y thick; inter-fibre pits sparse, mostly confined to the 
radial walls, with narrow border and slit-like, steeply oblique orifice; infiltration wanting. 

Rays barely visible with the naked eye on a smooth transverse section, fine, very 
close (18-23 per mm.), separated by 1-5 (mostly 1-3) fibres, darker than the background 
forming a high, rather conspicuous fleck on the radial surface, 1-3 seriate, heterogeneous, 
divisible on the basis of size and composition into two sorts; (a) narrow rays nniseriate, 
about as numerous as the polyseriate rays, consisting wholly of ‘upright ’ cells, 1-24 cells 
and up to 700 plus y in height; (6) polyseriate rays 2-3 seriate and 27-32 y wide and 
consisting largely of ‘horizontal’ cells through the expanded portion, with uniseriate 
marginal extensions of upright ’ cells along the grain which generally unite with similar 
extensions from other rays, and form high, narrow, compound rays; the compound rays 
frequently are 1—several millimetres in height and form the high, rather conspicuous fleck 
characteristic of the quarter section; in the transverse section the polyseriate rays 
occasionally fork, or two somewhat larger than the others are closely parallel across 
a number of rings; yellowish-brown or reddish-brown gummy infiltration abundant in 
the ray cells; crystals wanting; starch deposits occasional in the ‘upright’ cells in the 
wood near the bark. 

Summary. A light, straight-grained, fine- and even-textured, uniformly light red 
or reddish-brown wood; seasons well and not refractory under tools; featured anatomic¬ 
ally by inconspicuous growth rings, medium-sized to small vessels borne solitary and 
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TjAfMial rows of 2- 3 and equipped with simple perforations, abundant metatracheal 
parenchyma which is zonate for the most part in 1—2 (mostly 1) seriate lines, and narrow, 
very close rays which form a high, fairly conspicuous fleck on.the radial surface; in 
general appearance this wood resembles very closely the red gum or sa tin walnut of 
the American trade, Liquidambar Styraciflua, Linn.; a timber of the second class. 

Material. Hand Specimen, source unknown, No. 1156: Sample from the Conservator 
of Forests, Utilization Circle, Burma, no number. 

Mechanical Properties. Wt. at 12 per cent, moisture content 39 lb. per c. ft. 
No strength figures are available; moderately hard. 

Seasoning. W. A. Robertson advocates converting the logs as soon after 
felling as possible. 

Durability and Adaptability to Treatment. Not much is known about 
this timber; it is said to be moderately durable. 

Working Qualities. No information available. 

Uses, Present and Prospective. Used for building, as planks and boards. 
Rodger thinks well of the tree and timber; it yields a good board very suitable for 
flooring. He records the colour of the wood as light red, though both Robertson’s 
and our samples are fight brown to brown. 


LAGERSTRCEMIA, Linn. 

References. Brandis, Ind. Trees, 337; Hooker, FI. Br. Ind., ii. 575; Nordlinger, 
Querschnitte, Bd. v, vii, u. x; Beekman, Proef. Bosch., Java, Med. v. 122; Den Berger, 
Proef. Bosch., Java, Med. xiii. 134; Heyne, Nutt. Planten, 2 Druk, ii. 1153-1154; Moll' 
Mik. Holzes, iii. 585-593; Foxw., Com. Timb. Trees, Mai. Penin., 166-167; Foxw., Com. 
Woods Mai. Penin., 90, 117; Foxw., Timb. Br. N. Bor., 25; Lecomte, Bois Indo-Ch., 
154-157; Foxw., Indo-Mal. Woods, 523-524; Kanehira, Iden. Phil. Woods, 36; Sch., 
Com. Woods Phil., 176; Whitford, For. Phil., ii. 79-80; Kanehira, Anat. Char. Form. 
Woods, 115; Rock, Omam. Trees Haw., 161; Ursprung, Anat. u. Jahrisringbildung 
trop. Holzarten., Diss., Basel (1900), 51. 

Size and General Distribution. Lagerstrcemia is confined to the Old World 
and consists of over 50 species of trees and shrubs with opposite (or the uppermost 
alternate) simple, entire leaves, paniculate, generally showy flowers, and capsular 
fruit. The centre of distribution is in south-eastern Asia, butthe genus extends from 
Madagascar through south-eastern Asia and the East Indies to tropical eastern 
Australia, China and Japan. At least 12 species occur within the range of this 
manual, 7 of which are commercial timber species of varying importance. 
L. Flos Reginae, Retz., of India, and L. indica, Linn., the crape myrtle of China, 
are widely cultivated as ornamental plants in regions where they are hardy. 

Timber Species. 1 . L. parviflora, Roxb.; 2. L. lanceolata, Wall.; 3. L. caly- 
culata, Kurz; 4. L. Flos Reginae, Retz.; 5. L. hypoleuea, Kurz; 6. L. fioribunda. 
Jack; 7. L. tomentosa, Presl. 

General Features of the Wood. Sapwood pale greyish- or roseate-white to 
yellowish- or olive-grey or grey; heartwood grey, reddish-grey, brownish-grey, or 
olive-grey to fight red, reddish-brown, or fight brown; rather lustrous to lustrous, 
working smooth, without characteristic odour or taste, fight to moderately heavy 
or heavy, moderately hard to hard, straight-grained or nearly so, fine to medium 
coarse or coarse-textured. Growth rings usually distinct but inconspicuous, de- 
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gained by larger vessels at the beginning of the ring which grade abruptly or 
gradually into smaller vessels in the outer portion of the ring and often by denser 
fibrous tissue near the outer margin of the ring, often with undulate margins. 
Vessels extremely large to large, medium-sized, or small, for the most part solitary 
and in short radial rows of 2-4, largest in the springwood and grading abruptly or 
gradually into smaller vessels farther out in the ring; vessel segments short or 
relatively short, thin- to medium thick-wailed, truncate or tailed, with simple 
perforations; tyloses sparse to abundant, of two types in some species; (1) 
thin-walled tyloses, large, cyst-like; (2) thick-walled tyloses, much' smaller, in 
sclerenchymatous masses, copiously pitted, frequently with gummy infiltration. 
Parenchyma paratracheal, paratracheal-zonate, and metatracheal, in cambiform 
ro ws of 2-5 units along the grain which are frequently divided further by transverse 
•Septa into series of locules containing one or rarely two crystals; (a) paratrachoal 
parenchyma sparse to abundant and then forming an appreciable halo about the 
vessels or becoming confluent between vessels; (b) paratracheal-zonate parenchyma 
generally abundant, forming concentric, wavy, ragged, 1-12 (mostly 3-8 seriate), 
whitish bands uniting all or some of the vessels and separated by wider tracts of 
fibrous tissue; (c) metatracheal parenchyma sparse, restricted to the fibrous tracts. 
Fibres non-libriform to semi-libriform, medium fine to medium coarse, in radial 
rows forming concentric ragged tracts which alternate with narrower bands of 
zonate parenchyma, septate and the compartments where contiguous to the rays 
frequently divided further by 3-4 transverse septa into locules containing solitary 
crystals. Rays not visible with the naked eye, very fine, rather close to close, 
forming a fine, relatively inconspicuous fleck on the radial surface, 1-4 (mostly 1-2) 
seriate, heterogeneous. Pith flecks often present. 

Remarks. The Indian woods of this genus are mainly utilitarian, non-oma- 
mental timbers which require care in seasoning and are more or less refractory 
under tools. Two distinct groups based on texture may be recognized. L.floribunda 
and L. tomentosa are fine and quite even-textured, with springwood pores which 
grade gradually into those of the summerwood. The second group, which embraces 
the remaining species herein described, includes the medium coarse to coarse, more 
or less uneven - te xt ured species, featured by large springwood pores which grade 
abruptly into smaller pores in the summerwood (semi-ring-porous). Abundant 
tyloses, narrow, concentric, wavy, whitish bands of zonate parenchyma, and very 
fine close rays characterize this genus. 

MACROSCOPIC KEY TO COMMERCIAL SPECIES 
1. Springwood pores (where not occluded with tyloses) plainly visible with 
the naked eye; transition from springwood pores to summerwood pores 
generally abrupt; paratracheal parenchyma abundant, forming distinct 
haloes about the pores; wood medium coarse to coarse-textured . . 2 

1. Springwood pores not distinct with the naked eye; transition from spring- 
wood pores to summerwood pores gradual; paratracheal parenchyma not 
forming distinct haloes about the pores; wood fine-textured L. floribunda 

L. tomentosa 

2. Concentric bands of parenchyma continuous or nearly so; pores 
throughout the middle of the ring joined by parenchyma . . . 3 

2. Concentric bands of parenchyma more or less interrupted; many of the 
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^pores throughout the middle portion of the ring not joined by paren¬ 
chyma ........... 5 

3. Heartwood light red to brownish-red or light reddish-brown ... 4 

3. Heartwood light brownish-grey to light yellowish-brown L. parvi fkrra 

4. Springwood pores conspicuous with the naked eye; vessel lines very 
broad and conspicuous along the grain; wood coarse- to very coarse- 
textured ......... I,, hypoleuca 

4. Springwood pores plainly visible but not conspicuous with the naked 
eye; vessel lines medium broad and conspicuous along the grain; wood 

medium coarse-textured. L. Flos Reginas 

5. Heartwood light red to reddish-brown or light walnut-brown; wood 
moderately heavy (sp. gr. approx. 0-70), moderately hard to hard L. lanceolata 

5. Heartwood dark olive-grey to greyish-brown; wood heavy (sp. gr. approx. 

0 - 86 ), very hard. L. calyculata 


MICROSCOPIC KEY TO COMMERCIAL SPECIES 

1 . Maximum tangential diameter of largest springwood vessels more than 
200 p; transition from springwood vessels to summerwood vessels more or 
less abrupt; paratracheal parenchyma abundant about the vessels . . 2 

1 . Maximum tangential diameter of largest springwood vessels less than 
200 p; transition from springwood vessels to summerwood vessels gradual; 
paratracheal parenchyma sparse about the vessels .... 6 

2 . Maximum tangential diameter of largest springwood vessels more than 

300 p . 3 

2 . Maximum tangential diameter of largest springwood vessels less than 
300 p ........... 5 

3. Maximum height of rays more than 25 cells and 800 p . . . . . 4 ’ 

3. Maximum height of rays less than 25 cells and 800 p. . L. hypoleuca 

4. Rays 1-3 (rarely 4) seriate; maximum width of rays more than 30 p 

L. Flos Reginae 

4. Rays uniseriate or rarely with paired cells; maximum width of rays less 
than 30 p . . . . . . . . . L. lanceolata 

5. Rays 1-3 (mostly 1 - 2 ) seriate; number of rays per mm. 10-13; maximum 

width of rays 40-50 p . L. calyculata 

o. Rays 1-2 (mostly 1 ) seriate; number of rays per mm. 11 - 20 ; maximum 

width of rays 30-40 p . L. parviflora 

6 . Maximum tangential diameter of largest springwood vessels less than 
140 p; rays 18-22 per mm., with maximum width of 20-25 p and 
maximum height of 35 plus cells and 1,000 plus p . L. floribunda 

6 . Maximum tangential diameter of largest springwood vessels more than 
140 p; rays 11-16 per mm., with maximum width of 15-20 p and 
maximum height of less than 35 cells and 1,000 p . . L. tomentosa 


Lagerstroemia parviflora, Roxb. 

References. Gamble, Man. Ind. Timb., 371; Gamble, El. Mad., pt. iii, 512; 
Talbot, For. FI. Bom., ii. 61; Kanjilal, For. FI. U.P., 219; Witt. Desc. List, Nor. and 
Berar Circles, C.P. Serial No. 286; Haines, Trs. S.C., C.P., 117; Ind. For. Rec., vi, 
pt. iv, Diagram 1 ; vii, pt. i, 13; For. Bull., Econ. Series, No. 59 of 1924, p. 3; No. 66 
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1925, p. 32; Kanehira, Anat. Notes Ind. Woods, 13; Pearson, Com. Guide For. Eeon. 
Pro. Ind., 65, 132; Troup, Silv. Ind. Trees, ii. 593; Troup, Ind. Woods and Uses, 175; 
Watt, Com. Pro. Ind., 701; Foxw., Indo-Mal. Woods, 523; Boulger, Wood, 44, 136 ; 
Winn, Timb., 75, 106; Ward, Timb. and Some of its Diseases (1897), 56. 

Trade and Vernacular Names. Lendia. Veen. Ass. Mechi; Garo. Shida ,; 
Beng. Sida ; Bom. Mar. Lende, nandi, bondga, bondara ; Guz. Kakria ; Bhil. Chino ; 
Burm. Zaungbale ; Ruby Mines, Zinbye-bo ; Kc. Sam, samhkalam ; Sh. Mai-mawt- 
sao ; C.P. Lendia, seja, Tcaria seja, laraija, chakrey, Gondi, Seina ; Mad. Tel. Chin- 
angi ; U.P. Hindi, Dhaura, bakli, sidi, lendya, adhuari-, Uriya, Sid,ha ; Kol. SeJcre; 
Hyderabad, Chungi. 

Habit and Distribution. The tree varies very considerably in size according 
to locality; in Burma, along the foot-hills of the United Provinces, in Bengal, and 
in Assam, it attains 5 ft. to 6 ft. in girth, with a 12 ft. to 25 ft. clear, straight stern. 
In the Central Provinces, Bombay Deccan, Carnatic, and drier localities, it is 
small to moderate-sized, while in Chota Nagpur it is little more than a shrub. 
Found in deciduous forests over nearly all of India, from the Sutlej eastwards, 
through the Siwaliks, foot-hill forests of the United Provinces, the Bengal Terai, 
to Assam. Throughout the Central Provinces, Bihar and Orissa, Bombay and 
Madras, gradually disappearing in the south in the Nilgiris. Common in Upper 
Burma. 

Supplies. Large supplies are available from many localities, either as logs 
suitable for conversion, or as pole-wood. According to E. O. Shebbeare, the annual 
out-tum from the Buxa Division in Bengal is about 25,500 c. ft.; an estimate for the 
Goalpara Division of Assam puts the annual out-tum at 90,000 c. ft. Fair supplies 
can be obtained from Upper Burma. The Conservator of Forests, Western Circle, 
United Provinces, writes that it is a species of which a good supply of large logs 
can be maintained, and that its utilization should be extended. The timber is 
extracted in considerable quantities as pole-wood from the S. Chanda Division of 
the Central Provinces and finds its way to the Rajahmundi market. Common 
throughout the Central Provinces, Khandesh, Deccan, Gujarat and Konkan, 
from which localities large quantities of small logs and poles are available. 

General Characteristics of the Wood. Sapwood greyish-white to pale 
brownish-grey ; heartwood light brownish-grey to light yellowish-brown or some¬ 
what darker towards the centre of the tree; rather lustrous, working to a smooth 
surface, without characteristic odour or taste, moderately heavy (sp. gr. approx. 
0-75), straight-grained or nearly so, medium coarse-textured. 

Structure of the Wood: 

Qrcnvth rings generally distinct but relatively inconspicuous, delimited by a spring- 
wood zone containing large vessels, usually with undulate or sinuate margins, 4-10per inch. 

Vessels very large to medium-sized and small, the orifices of the largest (where not 
occluded with tyloses) plainly visible with the naked eye, largest in the inner portion or 
inner third of the ring and grading more or less gradually into smaller vessels in the outer 
portion of the ring, frequently with contiguous rays on one or both sides, open or plugged 
with tyloses, forming fairly conspicuous vessel lines along the grain which, toward the 
centre of the tree, contain abundant tylosic deposits, the majority solitary and in radial 
rows of 2-4, less commonly in partially double rows, in longer rows, 2-several contiguous 
in the tangential plane, or several clustered, quite evenly distributed, 2-30 per mm. 2 ; 
vessel segments short (175-475 /a), medium thin-walled, truncate or abruptly tailed on 
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or both ends, the largest 260-285 y in diameter; perforations simple, nearly horizontal 
to oblique; inter-vessel pits numerous, polygonal through crowding, with wide border 
and short, lenticular, horizontal orifice, with pitted membrane, the maximum diameter 
8-11 fi; pits leading to contiguous rays numerous to each ray cell and more or less reticu- 
lately grouped, rounded and frequently oval, with wide orifice, with or without appreciable 
border, with pitted membrane, the maximum diameter 7-10 fi ; tyloses sparse or wanting 
in the outer layers, becoming more abundant toward the centre of the tree, frequently 
of two sorts; (1) thin-walled tyloses large, more or less cyst-like or constricted through 
crowding, pale brown; (2) thick-walled tyloses much smaller, forming sclerenchymatous 
masses plugging the vessels, copiously pitted, with deposits of orange-brown or brown gum. 

Parenchyma paratracheal, paratracheal-zonate, and metatracheal, in cambif orm rows 
of frequently 4-5 units along the grain which are occasionally further divided by several 
transverse walls into series of locules containing one or occasionally two crystals; 
(a) paratracheal parenchyma abundant, forming a halo or several seriate sheath which is 
often interrupted by rays contiguous to the vessel, generally with lateral ragged exten¬ 
sions across the rays which rarely end blindly but usually unite w ith similar extensions 
from other vessels as ( b) paratracheal-zonate parenchyma to form concentric, continuous 
or interrupted, wavy, ragged, 1-12 (mostly 4-8) seriate bands; cells of £ a J parenchyma 
contiguous to the vessels peripherally flattened, with maximum diameter of 50-65 ft; 
cells more remote from the vessels (‘a’ or ‘b’ parenchyma) in radial rows, more or less 
angular and flattened in the tangential plane, with maximum diameter of 30-37 fi ; 
(c) metatracheal parenchyma sparse, confined to the fibrous tracts, solitary or several 
cells contiguous, with dimensions similar to the £ b * parenchyma; orange-brown or brown 
gummy infiltration sparse in all types of parenchyma; crystals occasional, solitary or 
sometimes two in the locules; starch deposits not observed; intercellular spaces 
frequent. 

Fibres non-libriform to semi-libriform, medium coarse, angled in the transverse 
section and more or less aligned in radial rows, forming extensive tracts between the 
bands of zonate parenchyma, non-gelatinous, septate and the compartments where 
contiguous to the rays sometimes divided further by 3-4 transverse septae into locules 
containing crystals, 285-1,875 /x long, 25-28 /x in diameter; walls 3-7 /x thick; inter- 
fibre pits numerous, largely confined to the radial walls, simple, with slit-like, nearly 
vertical orifice; orange-brown or brown gummy infiltration occasional in the fibre lumina; 
crystals solitary in the locules resulting from the further division of the fibre compart¬ 
ments. 

Rays not visible with the naked eye, very fine, very close (11-20 per mm.), separated 
by 1-7 (mostly 1-4) rows of fibres, somewhat darker than the background forming a fine, 
relatively inconspicuous fleck on the radial surface, 1-2 (mostly 1) seriate, homogeneous, 
the largest 30-40 p wide and 12 plus cells and 315 plus /x high (maximum, 24 cells and 670 ft); 
pits leading to contiguous vessels numerous to each ray cell and more or less retieulately 
grouped, rounded and frequently oval, with wide orifice with or without appreciable 
border, with pitted membrane, the maximum diameter 7-10 /z.; orange-brown or brown 
gummy infiltration copious, occluding many ray cells; crystals wanting; starch deposits 
not observed. 

Pith flecks occasional, traceable to the occluded mines of dipterous larvae which 
burrow in the cambium. 

Summary, A moderately heavy, straight-grained, medium coarse-textured, light 
brownish-grey to light yellowish-brown wood; very difficult to season, but works 
fairly readily under tools; comparable to Lagerstrcemia calyculala, Kurz, in general 
structure but distinguishable through colour, with somewhat finer fibres and narrower, 
closer, lower rays; a non-ornamental timber of the second class. 

Material. Gamble Specimens, Nos. 5881, 5947, 5966. 
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ICHANICAL Properties. Wt. at 12 per cent, moisture content 47 lb. per c. ft. 
(Motichor, United Provinces); 48 lb. per c. ft. (Raipur, Central Provinces). A very 
strong, hard timber. Strength tests carried out at Dehra Dun some years ago 
gave the following results: 


Moisture, ' 
percentage 
of weight of 
oven dry wood. 

Weight , lb. 
per c. ft at 12*5 
per cent, moisture 
content. 

Shrinkage , 
per cent, of 
size green. 

Transverse strength , in lb. per sq . in. 

Modulus of 

Strength at \ Breaking elasticity or 

elastic limit, strength, j Young's modulus. 

Radial. 

Tangential. 

12*5 

« 

2-7 

3-9 

7,380 1 16,305 1,780,000 


Compression parallel 
to grain 
at breaking , in 
lb. per sq. in. 

Hardness, in lb. per . 
impression. 

Shear , average of radial 
and tangential , 
in lb. per sq. in. 

Side. 

End. 

8,575 

1,980 

\ 

2,420 | 

2,515 


Comparing these figures with those obtained by L.N. Seaman for Burma teak, lendia 
is 12 per cent, stronger in transverse strength than that species, though slightly 
below it in elasticity. It equals teak in strength to withstand compression strain 
parallel to the grain, and is more than twice as hard, both on the side- and end- 
grain. 

Seasoning. The reason why this excellent timber is not in greater demand is 
that it is difficult to season satisfactorily. A number of air-seasoning experiments 
have been undertaken by the Forest Research Institute, in co-operation with 
District Forest Officers, the first series of which was carried out in the Kurseong 
Division of Bengal and in the South Chanda Division of the Central Provinces. In 
Kurseong the best results were obtained by girdling the trees and allowing them 
to stand for one year, followed by seasoning in the plank for 6 months to a year. 
Leaving the trees standing for 2\ years resulted in considerable damage by borers. 
In S. Chanda converting green logs and immersing the sawn stock in water for 
5 to 9 months yielded fair material. Poles cut in August and either seasoned with 
bark on, or peeled and immersed in water, gave satisfactory results (Ind. For, Bee., 
vii, pt. i, 13). Recently a series of air-seasoning experiments, on Bengal timber, 
were completed in Calcutta, the final inspection of which was carried out by S. Fitz¬ 
gerald. The timber, in 2 in. by 10 in. planks and 4 in. by 4 in. scantlings, showed 
considerable degrade owing to surface-cracking, cupping, and twisting. Kinns, of 
the Bareilly Wood-Working Institute, states that the timber seasons in the log 
very badly, being liable to serious star-shake; he advises converting the logs in as 
green a state as possible and recutting to scantlings or squares immediately. A 
large specimen plank 11^ in. wide and 6 ft. long was kiln-seasoned at Dehra Dun 
and, with the exception of one very slight end-split, came out in perfect condition. 
Kinns states that lendia is not difficult to kiln-season and that 25 eight-inch 
planks, seasoned at his Institute, were reduced from an initial moisture content 
of 45 per cent, to 18 per cent, in 37 days, with no appreciable degrade. The Forest 
Economist carried out both the final inspections referred to above, in Kurseong and 
Chanda, and he was of opinion that the only methods of air-seasoning this timber in 
dry, hot localities was, either to girdle the trees for a year and then fell and convert, 
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,ot^o convert'green logs and immerse the stock immediately in water for 2 o: 
months, followed by fairly close stacking of the material in a well-protected shed. 
Whenever possible it is preferable to resort to kiln-seasoning. 

Durability and Adaptability to Treatment. The timber is durable and 
lasts from 5 to 7 years in an untreated state as a sleeper. Two small stakes, one 
powellized and the other untreated, which were placed in the ground at Dehra 
Dun were found to be slightly damaged by fungus and white ants after 6| years. 
One hundred and fifty-one sleepers of this species, treated with a mixture of creosote 
and Assam earth-oil in proportions of 9 : 11, were laid in the Assam-Bengal Bail¬ 
way in November 1915; in December 1923, one hundred and twenty-one were in 
a good condition, eight were badly split, and twenty-two had been rejected. The 
timber takes up an antiseptic somewhat irregularly under pressure, as it was 
found when treating the above sleepers that the amount absorbed varied from 

2 lb. to 10 lb. per c. ft. in different sleepers. 

Working Qualities. Kinns is of opinion that the timber when green is not 
difficult to saw, but when dry the saw is liable to run out of the true, owing to the 
twisted nature of the fibre. He advocates a medium- or stout-gauge saw, and states 
that all attempts to convert logs with a log band-saw were a failure. Frame-saws 
work satisfactorily on either green or dry logs, if a fairly stiff gauge saw is used. 
The wood machines well and finishes to a shiny smooth surface which takes a good 
polish, but it requires careful filling, as the polish sinks in and spoils the surface. 
It not infrequently occurs that the timber exhibits a short wavy grain, which, if 
skilfully dealt with, yields an attractive figure. 

Uses, Present and Prospective. Used extensively for building, as posts, 
beams, door and window frames, and much valued in the Central Provinces, 
Bombay and Madras, as poles, rafters, for fencing, bridges, and agricultural pur¬ 
poses Bodger states that in Burma it is used for house building, carts, furniture, 
boats and coopers’ work. It has been passed as suitable for opium chests by the 
Patna Opium Factory, and as suitable for tool handles by the East India Bailway 
Works at Jamalpur. Messrs. Cooper, Allen & Co., of Cawnpore, reported the timber 
to be suitable for leather cutting blocks. The Bareilly Wood Working Institute 
tried it for bent wood plough handles, and found it to be unsatisfactory, but 
suitable for bent wood furniture* W. Nagle suggests its use for carpenters tool- 
handles, tent pegs, wedges for ships’ hatches, and similar purposes. Selected 
timber with figured grain should make up into decorative furniture. It is recom¬ 
mended for further trial after treatment as a sleeper wood. If properly seasoned, 
this timber, which is of really good quality, has a most promising future. Provided 
this can be accomplished, it comes at once into an entirely new category. I he 
girdling experiments should be repeated to confirm previous results and further 
kiln-seasoning experiments should be carried out. 


Lagerstroemia lanceolata, Wall- 
Syn. Lagerstrcemia microcwrpa , Wight 

References. Gamble, Man. Ind. Timb., 372; Gamble, II. Mad., pt. iii, 313, 
Talbot, For. FI. Bom., ii, 62; Ind. For. Rec., vii, pt. i, 13, as L. micromrpa ; For. BuU. 
No. 19 of 1913; Pearson, Com. Guide For, Econ. Pro. Ind., 64; Troup, Silv. Ind. Trees, 
ii. 602; Troup, Ind. Woods and Uses, 175; Howard, Timb. World, 28. 

Trade and Vernacular Names. Benteak, Nana. Vern. Bomb. Mar. Nam ; 
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y Benteak, bili-nandi ; Mad. Tel. Ventaku ; Tam. Vevala ; Mai. Venthekku; Trav 
Hills, Venda, vengalam,. 

Habit and Distribution. A moderate-sized to large tree according to locality. 
In the mixed deciduous forests of Kanara and Malabar, and especially in the Gan- 
gavalli Valley of the Ankola Range of the West Kanara Division of Bombay, the 
trees grow to a very large size, 8 ft. to 10 ft. in girth, with a 30 ft. to 35 ft. clean 
cylindrical bole. In less favourable localities higher up, and in drier localities, 
4 ft. to 6 ft. girth trees are more common. Benteak is most noticeable in the forests 
owing to its peculiar cream-coloured, smooth, clean bark. Found from the Surat 
Dangs southwards, through Kolaba, the Kanara and Belgaum forests of the Bom¬ 
bay Presidency, Mangalore, Malabar, parts of the Madras Deccan, and in the 
Sandur Hills of Bellary, Madura and Coimbatore. It also occurs in the Coorg, 
Mysore and Travancore States. 

Supplies. For details of supplies reference should be made to Forest Bulletin, 
No. 19 of 1913, by A. Rodger, entitled, 'Note on Benteak or Nana Wood’. Recent 
figures from Coorg put the annual supply at 15,000 c. ft., while the supply from 
the Chennat Nair Reserve, some 6 miles from Ovalakkot in Madras, is put at 8,000 
c. ft. per annum. Rodger gives the yield from S. Malabar at 6,000 c. ft. and that 
from Mysore at 60,000 c. ft. Travancore can supply approximately 20,000 o. ft. p.a. 
Moderate supplies may he expected from the Bombay forest divisions: the estimate 
for the Surat Dangs is 1,000 c. ft.; from West Kanara, that is, material extracted 
to the Karwar and Ankola ports combined, some 35,000 c. ft. in seven-foot girth 
logs. Considerable quantities are extracted from the North and East Kanara 
Divisions; the Chief Conservator of Forests, Bombay, writing in October 1923, 
states that during the last four years an average of 21,000 sleepers of all sizes had 
been supplied annually to the South India Railway. 

General Characteristics of the Wood. Sap wood greyish-white to pale 
roseate-white; heartwood light red to reddish-brown, ageing to a uniform light 
walnut-brown, sometimes with darker striae on the radial surface, traceable to 
denser fibrous tissue in the summer-wood; rather lustrous, working to a smooth 
surface, without characteristic odour or taste, moderately heavy (sp. gr. approx. 
0*70), straight-grained or nearly so, coarse-textured. 


Structure of the Wood: 


Growth rings distinct but inconspicuous, delimited by larger vessels in the spring- 
wood and somewhat denser fibrous tissue in the outer portion of the ring, usually with 
undulate margins, 4-12 per inch. 

Vessels extremely large to medium-sized or small, encircled by fairly wide tracts of 
parenchyma which not infrequently coalesce between vessels or with narrow lateral 
extensions of parenchyma which either end blindly or unite with those from adjacent 
vessels, the orifices of the largest plainly visible with the naked eye, largest in the inner 
portion of the ring and grading more or less abruptly into smaller vessels through the 
middle and outer portion of the ring, usually with contiguous rays on one or both sides, 
generally plugged with tyloses, forming conspicuous straight vessel lines along the grain 
partially or completely plugged with tyloses, solitary and in radial rows of 2-4 
(mostly 2-3), fairly evenly distributed, 2-17 per mm. 2 ; vessel segments 80-580 fi long, 
medium thin-walled, truncate and abruptly or attenuately tailed on one or both ends, the 
largest 325-350 ju, in diameter; perforations simple, nearly horizontal to oblique; inter- 
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-vSSel pits numerous, polygonal through crowding, with wide border and short, lenticular, 
usually horizontal orifice, with pitted membrane, the maximum diameter 10-13 y ; pits 
leading to contiguous rays numerous to each ray cell and more or less reticulately grouped, 
rounded and mostly oval, with wide orifice with or without appreciable border, with 
pitted membrane, the maximum diameter 12-15 y ; tyloses abundant both in the sap- 
wood and heartwood, of two sorts which occur in different vessels; (a) thin-walled tyloses 
large, cyst-like, pale brown, occasionally inconspicuously pitted; ( b ) thick-walled tyloses 
much smaller forming sclerenchymatous masses plugging the vessels, copiously pitted, 
frequently with copious deposits of reddish-brown or brown gum. 

Parenchyma paratracheal, paratracheal-zonate, and metatracheal, in cambiform 
rows of usually 4-5 units along the grain which are frequently further divided by several 
transverse walls into series of locules containing one or occasionally two crystals; (a) para¬ 
tracheal parenchyma fairly abundant to abundant, forming a 1-several seriate sheath 
which is often interrupted by rays and rarely by fibres contiguous to the vessel or the 
sheaths confluent between proximate vessels, frequently with narrow lateral extensions 
across the rays which end blindly or less frequently unite with similar extensions from 
other vessels as (6) paratracheal-zonate parenchyma to form narrow, wavy, ragged, 
more or less interrupted bands; the band of ‘b’ parenchyma at the inception of the ring 
is continuous and wider (up to 12 plus seriate) th an those elsewhere in the ring and includes 
the first large springwood vessels; bands of ‘b’ parenchyma elsewhere in the ring 1-8 
(mostly 3-6) seriate; cells of ‘a’ parenchyma contiguous to the vessel peripherally flat¬ 
tened, with maximum diameter of 65-76 y ; cells more remote from the vessels (‘a’ or 
4 b * parenchyma) in radial rows, more or less angular (x) and flattened in the tangential 
plane, with maximum diameter of 30-40 jz; (c) metatracheal parenchyma extremely 
sparse, confined to the fibrous tracts, the cells mainly solitary, with dimensions similar 
to those of the ‘b’ parenchyma; infiltration sparse to fairly abundant, pale brown; 
crystals very abundant, solitary or occasionally two in the locules; starch deposits not 
observed. 

Fibres non-libriform to semi-libriform, medium coarse, angled in the transverse 
section and more or less aligned in radial rows, forming extensive tracts between the 
vessels and parenchyma, non-gelatinous, septate and the compartments where con¬ 
tiguous to the rays frequently divided further by 3-4 transverse septae into locules 
containing crystals, 310-2,230 y long, 22-25 y in diameter; walls 3-6 /z thick; inter¬ 
fibre pits numerous, mainly confined to the radial walls, simple, with slit-like, nearly 
vertical orifice; pale brown infiltration occasional in the fibre lumina; crystals solitary 
in the locules resulting from further division of the fibre compartments. 

Rays not visible with the naked eye, very fine, close (11-15 per mm.), separated by 
1-10 (mostly 3-7) rows of fibres, forming a fine, relatively inconspicuous fleck on the 
radial surface, uniseriate or rarely with paired cells, homogeneous, the largest 17-22 y 
wide and 15 plus cells and 430 plus y high (maximum, 35 cells and 1,000 y) ; pits leading to 
contiguous vessels numerous to each ray cell and more or less reticulately grouped, rounded 
and mostly oval, with wide orifice with or without appreciable border, with pitted mem¬ 
brane, the maximum diameter 12-15 y; pale brown or brown infiltration usually abun¬ 
dant but not copious in the ray cells; crystals wanting; starch deposits not ob¬ 
served. 

Pith flecks frequently present, traceable to the occluded mines of dipterous larvae 
which burrow in the cambium. 

Summary . A moderately heavy, straight-grained, coarse-textured, light red to 
reddish-brown or light walnut-brown wood; rather difficult to season but not refrac¬ 
tory under tools; comparable to L. Flos Reginae , Retz., but the heartwood usually of 
a uniform light walnut-brown colour in contrast to the darker reddish-brown heart- 
wood of jarul; the bands of zonate parenchyma are also not as well developed or as 
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in this species as in jarul, and the rays are narrower; a rather 
timber of the first class. 

Material. Gamble Specimen, No. 5799; Hand Specimen, source unknown, no 
number. 

Mechanical Properties. Wt. at 12 per cent, moisture content 45 lb. per c. ft. 
A strong, elastic timber, which when tested according to Project 4 (sleeper woods) 
by L. N. Seaman, at the Forest Research Institute, Dehra Dun, gave the following 
results: 


Moisture, 

-percentage 
of weight of 
oven dry wood. 

Weight, lb. 
per c. ft. at 19-7 
per cent, moisture 
content. 

Transverse strength , in lb. per sq. in. 

Strength at 
elastic limit. 

Breaking 

strength. 

Modulus of 
elasticity or 
Young’s modulus. 

19-7 

48 

7,000 

11,650 

1,472,000 
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Impact 
bending 
strength at 
elasticlimit, in 
lb. per sq. in. 

Compression parallel to grain . 

Crushing at right 
angles to grain at \ 
elastic limit, in 
lb. per sq. in. ; 

Hardness, 
in lb. per 
( impression. 

Shear, average 
of radial and 
tangential, in 
lb. per sq. in. 

At elastic 
limit, in lb. 
per sq. in. 

At breaking, 
in lb. per 
sq. in. 

Side. End. 

18,065 

3,500 

5,800 

1,260 

1,325 ; 1,485 

1,440 


It is not possible to draw a strict comparison between these figures and those 
obtained for teak, as not only were the tests carried out on a different basis, but 
the moisture content in the two sets of specimens varied considerably. A rough 
estimate can, however, be formed as to the relative strength of the two species of 
timber, which indicates that Burma teak is slightly superior in transverse strength, 
elasticity, and compression parallel to the grain, that the two species are approxi¬ 
mately equal in crushing strength at right angles to the grain, and that teak is 
considerably below benteak in hardness, both on the side- and end-grain. 

Spike-pulling tests have also been carried out at Dehra Dun, in connexion with 
the sleeper-wood inquiry, with the following results: 


Prebore. 

Total 
load , in lb. 

E. L., 
in lb. 

Speed 
of load. 



1 in. 

4,960 

2,583 

0 072 in. 



£ in. 

5,483 

2,883 

0*072 in. 



t in- i 

6,691 

3,000 

j 0 072 in. 




Spike-pulling. 

1 

1 Compression 

! Side 

hardness , 
in lb. 

Condition. 

Moisture. 

Pre¬ 

bore. 

1 44 

! 

M.L., 
in lb. 

perpendicular 
to grain, in lb. 

Entreated 

19-7 

* iin. 

2,875 

5,563 

1,259 

1 1,323 

Treated 


i » 

1,839 ! 

3,453 

1,616 

; 1,403 


Seasoning. The timber is difficult to season by natural methods, as end-splits 
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occur. Air-seasoning experiments were carried out by 
Research Institute in co-operation with the Bombay Forest Officers, in the North 
and West Kanara Divisions, which went to show that the best results were obtained 
when the logs were well protected from the sun and hot winds (Ind. For . Bee., 
vii, pt, i, 13). W. A. Miller obtained fair results by felling the trees ten months 
after girdling and then storing the sawn stock for eighteen months. It is probable 
that, were the logs converted when in a green state and the sawn material at once 
immersed in water, kept there for four to six months and then carefully stacked 
and dried, even better results might be obtained. S. Fitzgerald kiln-seasoned some 
130 one-inch planks at Dehra Dun, with an initial moisture content of 75 per cent., 
which was reduced to 8 per cent, in 23 days. These planks seasoned without 
difficulty and with very little degrade. He also kiln-seasoned another consignment 
of 8 ft. by 6 in. by 2 in. boards received from the Madras and Southern Mahratta 
Railway, with an initial moisture content of 40 per cent., which was reduced to 12 
per cent, in 29 days, very little degrade having taken place during the process. 

Durability and Adaptability to Treatment. The timber is durable when 
protected or when in contact with water, but only moderately durable when placed 
in exposed positions in contact with the ground. Moderately resistant to white 
ants. It is difficult to treat the wood under pressure with an antiseptic. J. Warr 
states that he only succeeded in making the sleepers take up 2 lb. to 3 lb. per c. ft., 
when carrying out experiments at Dehra Dun. 

Working Qualities. It presents no difficulties in sawing and working, either 
with machines or by hand, finishes to a smooth surface, and takes a fair polish. 
Timber from well grown trees has a fine straight grain, with few or no knots. Burrs 
occasionally form at the base and up the stem of the tree, and these when opened 
out sometimes yield very fine figure. A burr of this kind was obtained from South 
Kanara. The burrs of this species deserve further attention. 

Uses, Present and Prospective. The primary uses of this timber are for 
building, as rafters, door and window frames, posts and boarding, and for ship 
and boat building, both for the hull and, especially, for masts and spars. It is in 
great demand by Arabs trading at West Coast ports, who use it for the construction 
of their dhows. It is also in common use for furniture, boxes, and general carpentry 
purposes. It is extensively used in Madras by carriage builders, for felloes, frames, 
and shafts. C. H. Eagles states that it is used in the Kolar Gold Mines as planks. 
The Madras and Southern Mahratta Railway use it for wagon flooring, doors of 
trucks, platform trucks and hand barrows. It was recommended to the Superinten¬ 
dent, Great Trigonometrical Survey of India, for constructing tall trestle stands 
from which to take observations, as several species such as teak and pinewood had 
failed. It proved excellent for the purpose, and the trestles, which was built up in 
sections, gave no trouble, though in continual use in very hot, dry localities. Ben- 
teak has been tested at different times for a variety of purposes, such as fishing rods 
and cricket bats, for which purposes it was pronounced to be unsuitable; it is suit¬ 
able for golf-stick shafts, provided each individual piece is very carefully selected, 
and for picking arms, for which purpose the timber was well reported on by the 
Hubli Mills. It makes up into excellent shooting sticks, of the spring-back type. 
One of the best timbers of the West Coast and one that deserves every encourage¬ 
ment. 
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Lagerstroemia calyculata, Kurz 


References. Gamble, Man. Ind. Timb., 371; Kurz, Jour. As. Soc. (1872), pt. ii, 307. 

Vernacular Names. Burm. Leza-byu (Pyinmana and Toungoo Districts). 

Habit and Distribution. A large tree, 6 ft. in girth and upwards, with a 
30 ft. straight cylindrical stem; the base is sometimes shallowly fluted. It has 
hitherto only been recorded from the Toungoo and Pyinmana forests in Burma. 

Supplies. The supplies are limited: W. A. Robertson estimates the annual 
yield from Burma at barely 200 tons in the log. 

Generaj, Characteristics of the Wood. Sapwood pale olive-grey; heart- 
wood dark olive-grey to greyish-brown; rather lustrous, with smooth feel but 
requiring care to surface, without characteristic odour or taste, heavy (sp. gr. 
approx. 0-86), straight-grained or nearly so, medium coarse-textured. 

Structure of the Wood: 

Growth rings generally distinct but relatively inconspicuous, delimited by a narrow 
band of parenchyma at the inception of the springwood upon which large springwood 
vessels encroach, generally somewhat undulate on the margins, 6-12 per inch 

Vessels very large to medium-sized, the orifices of the largest (where not occluded 
with tyloses) plainly visible with the naked eye, largest in the inner portion or inner third 
of the ring and grading more or less abruptly into smaller vessels in the outer portion of 
the ring, mostly with contiguous rays on one or both sides, generally plugged with tyloses, 
forming fairly conspicuous vessel lines along the grain stuffed with tylosic deposits, the 
majority solitary and in radial rows of 2-several (mostly 2), less commonly 2 contiguous 
in the tangential plane or several nested, quite evenly distributed, 4-11 per mm. 2 ; vessel 
segments short (240-540 g), medium thin-walled, truncate or tailed on one or both ends, 
the largest 250-290 g in diameter; perforations simple, nearly horizontal to oblique; 
inter-vessel pits numerous, polygonal through crowding, with wide border and short, 
lenticular, horizontal orifice, with pitted membrane, the maximum diameter 8-11 g ; pits 
leading to contiguous rays numerous to each ray cell and more or less reticulately 
grouped, rounded and frequently oval, with wide orifice with or without appreciable 
border, with pitted membrane, the maximum diameter 7 -10 g ; tyloses abundant, of two 
sorts which occur in different vessels; (1) thin-walled tyloses large, cyst-like, pale olive- 
brown, occasionally inconspicuously pitted, rarely with starch grains; (2) thick-walled 
tyloses much smaller, forming sclerenchymatous masses plugging the vessels, abundantly 
pitted, with copious deposits of reddish-brown gum. 

Parenchyma, paratracheal, paratracheal-zonate, and metatracheal, in cambiform 
rows of frequently 4-5 units along the grain which are commonly further divided by 
several transverse walls into series of locules containing one or occasionally two crystals; 
(a) paratracheal parenchyma abundant, forming a halo or several seriate sheath which 
is often interrupted by rays contiguous to the vessel, not infrequently with lateral ragged 
extensions across the rays which end blindly or unite with those from other vessels as (h) 
paratracheal-zonate parenchyma to form concentric, interrupted, ragged, 1-12 (mostly 
5-10) seriate bands; the band of ‘ b ’ parenchyma at the inception of the ring is more even 
and narrower (mostly 1-4 seriate) than the zonate parenchyma elsewhere in the r ing , and 
the large springwood vessels encroach upon this; cells of ‘a’ parenchyma contiguous to 
the vessels peripherally flattened, with maximum diameter of 50-60 g ; cells more remote 
from the vessels (‘ a ’ or ‘ b ’ parenchyma) in radial rows, more or less angular and flattened 
in the tangential plane, with maximum diameter of 30-37 g ; (c) metatracheal parenchyma 
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mely sparse, confined to the fibrous tracts, solitary or several cells contiguous, with 
dimensions similar to those of the ; b’ parenchyma; smutty olive-brown infiltration 
common but not copious in all types of parenchyma; crystals abundant, solitary or 
occasionally two in the locules; starch deposits occasional in the sapwood; intercellular 
spaces frequent. 

Fibres non-libriform to semi-libriform, medium coarse, angled in the transverse 
section and more or less aligned in radial rows, forming extensive tracts between the 
bands of zonate parenchyma, non-gelatinous, septate and the compartments where 
contiguous to the rays frequently divided further by 3-4 transverse walls into locules 
containing crystals, 400-1,600 /a long, 28-32 /a in diameter; walls 4-10 /a thick; inter- 
fibre pits numerous, mainly confined to the radial walls, simple, with slit-like, nearly 
•vertical orifice; olive-brown gummy infiltration occasional in the fibre lumina; 
crystals solitary in the locules resulting from the further division of the fibre com¬ 
partments. 

Rays not visible with the naked eye, very fine, rather close (10-13 per mm.), separated 
by 1-7 (mostly 2-4) rows of fibres, somewhat darker than the background, forming a fine, 
relatively inconspicuous fleck on the radial surface, 1-3 (mostly 1-2) seriate, homo¬ 
geneous, the largest 40-50 y wide and 18 plus cells and 450 plus ft high (maximum 42 
cells and 1,075 /la) ; pits leading to contiguous vessels numerous to each ray cell and more or 
less reticulately grouped, rounded and frequently oval, with wide orifice with or without 
appreciable border, with pitted membrane, the maximum diameter 7-10 y ; dirty olive- 
brown infiltration copious, occluding many ray cells; crystals wanting; starch deposits 
not observed . 

Summary . A heavy, quite straight-grained, medium coarse-textured, dark olive- 
grey to greyish-brown w’ood; rather refractory under tools and difficult to bring to 
a smooth surface; featured anatomically by distinct but inconspicuous growth rings, 
very large to medium-sized vessels borne for the most part solitary and in radial 
rows of two, abundant parenchyma about the vessels which frequently extends laterally 
across the rays in ragged bands that end blindly or unite adjacent vessels, medium- 
coarse angled septate fibres, the compartments of which not infrequently are divided 
further into longitudinal series of locules containing solitary crystals, and very fine 
medium-close rays which form a fine, relatively inconspicuous fleck on the radial surface; 
a heavy constructional timber of the third class. 

Material. Gamble Specimen, No. 5905. 


Mechanical Properties. Wt. at 12 per cent, moisture content 55 lb. per c. ft. 
No tests have been carried out on this timber. It is very hard, more so than the 
wood of X. Flos Regime. 

Seasoning. W. A. Robertson states that small parcels of timber extracted for 
trial split badly. Samples sent to Dehra Dun, when inspected, were in very* fair 
condition. Converting the logs in as green a state as possible and prompt stacking 
under cover are suggested. 

Durability and Adaptability to Treatment. It is not considered to be a 
durable timber, though no definite information is as yet available on this point. 

Working Qualities. At Dehra Dun we found it to be rather difficult to work 
and especially to bring to a smooth surface, as the fibre tears up under the plane. 

Uses, Present and Prospective. It is used for house building, as posts, 
scantling, and floor boards; for boats, carts, bows and spear handles. W. A. Robert¬ 
son remarks that, judging from the way it is left behind in fellings, it is not very 
popular. He further states that it might be suitable for tool handles, but that the 
supply is not large enough to make it an important timber in the near future. 
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Lagerstroemia Flos Reginae, Retz. 

References. Gamble, Man. Xnd. Timb., 373; Gamble, M, Mad., pt. iii, 513; 
Talbot, For. FI. Bom., ii. 64; Haines, For. II. Chota Nagpur, 355; Rodger, For. Pro. 
Burra., 28; Ind. For. Rec., vii, pt. i, 12; xi, pt. x, 47; Teesdale, Seasoning Burra. 
Timb., 13; For. Bull. No. 46, Note on Pyinma, of 1920; For. Bull. No. 59, page 3, 
Econ. Series of 1924; Pearson, Com. Guide For. Econ. Pro. Ind., 62; Troup, Silv. 
Ind. Trees, ii. 598; Troup, Ind. Woods and Uses, 173; Watt, Com. Prod. Ind., 701; 
Moll, Mik. Holzes, iii. 585 (L. speciosa); Ridley, FI. Mai. Penin., i. 823-824 ; Lecomte, 
Bois, Indo-Ch., 156; Boulger, Wood, 77, 100, 195; Howard, Timb. World, 108; Winn, 
Timb., 71; Holtermann, Her Einfluss des Klimas auf den Ban der Pflanzengewebe (1907), 
191; Ward, Timber and Some of its Diseases (1896), 56. 

Trade and Vernacular Names. Jarul, pyinma. Vern. Ass. Ajhan ; Gaxo, 
Bolashari; Beng. Jarul ; Bom. Mar. Bondara , tarnan ; Kan. Hole-dasal ; Burm. 
Pyinma , einmwe, eikmwe ; S. Ten. Kamaungni ; Sh. Mai-sa-hpong ; Kn. Thwa-u, 
thwa-mu ; Tg. Hani ; Kc. Oawknguchyamang ; Chota Nagpur, Kol. Oar a, sekre ; 
Mad. Tam. Kadali, pu maruthu ; Mai. Mani maruthu ; Trav. Hills, Shem marutha . 

Habit and Distribution. A very large tree in Burma, Assam, Bengal, and on 
the West Coast. In Assam it attains a maximum height of 80 ft. with a bole 40 ft. 
in length and 12 ft. in girth, more commonly 20 ft. to 25 ft. in length and 6 ft. to 
8 ft. in girth. In Burma it grows to even larger sizes, especially in Tavoy and 
Mergui, where trees 10 ft. in girth with 40 ft. boles are common. J. C. Hopwood 
states that he has seen logs in S. Tenasserim of 500 c. ft. It grows in Chittagong to 
12 ft. in girth with a 30 ft. clear stem, and in the Bombay and Madras Presidencies 
to 9 ft. in girth and 40 ft. to the first branch. The stem is often fluted and not 
infrequently burrs occur near the base. Its habit is to branch low down the stem 
and to form a large crown unless forced up by lateral shade. Found along rivers 
or on moist flat land throughout Assam, Chittagong, Burma, the South Konkan, 
North and South Kanara, Malabar and Travancore; scarce in the Cirears and 
Chota Nagpur, and as a small tree in the Godavari basin and Kurnool. 

Supplies. There has always been a keen demand for jarul or pyinma in those 
localities where it is common. Though the species has a wide distribution, it is only 
from a relatively few places that large supplies are obtainable. Rodger estimates 
the total supply from Burma at 10,000 tons per annum, of which probably the 
major portion will come from Mergui, Pegu, Ataran and Insein (see For. Bull. 
No. 40, of 1920). Assam supplied an average of 23,600 M.G. sleepers during the 
years 1918-19 to 1922-23, which is a fair indication of the annual yield. Large 
quantities were formerly available from Cachar, but the supplies have now been 
much reduced, while the amiual out-turn from the Sibsagar and Lakhimpur 
Divisions of Assam, is still considerable, amounting to 50,000 and 25,000 c. ft. per 
annum respectively. Moderate quantities are extracted from the Chittagong and 
the Chittagong Hill Tracts Divisions of Bengal, and are readily disposed of locally. 
Small parcels of logs, which come from the Ghat forests, are to be obtained at 
most West Coast ports, where the tree is found scattered along the banks of rivers, 
and on low-lying ground in the Kanara Divisions of Bombay and in the Manga¬ 
lore and Malabar Divisions of Madras. 

General Characteristics of the Wood. Sapwood greyish-white to pale 
roseate-white, rath er wide; heartwood light red when first exposed, turning light 
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^eddish-brown with age; rather lustrous, with smooth feel, without characteristic 
odour or taste, light to moderately heavy (sp. gr. approx. 0-54), straight-grained or 
nearly so or occasionally broadly wavy-grained in the radial plane, medium 
coarse-textured. 


Structure of the Wood: 

Growth rings generally distinct but inconspicuous, delimited by somewhat denser 
fibrous tissue in the outer portion of the ring, followed by a band of parenchyma at the 
inception of the following ring in which large vessels are included or on which they 
encroach, with undulate margins, 4-18 per inch. 

Vessels extremely large to medium-sized, united by narrow, tangential, ragged bands 
of zonate parenchyma, the orifices of the largest (where not occluded with tyloses) 
plainly visible with the naked eye, largest in the inner portion of the ring and grading 
rather abruptly into smaller vessels through the middle portion and outer portion of the 
ring, mostly with contiguous rays on one or both sides, generally plugged with tyloses 
both in the sapwood and heartwood, forming medium Abroad and conspicuous, straightish 
vessel lines along the grain stuffed with tylosic deposits, the majority solitary and in 
radial rows of 2-3 (mostly 2), quite evenly distributed, 1-13 per mm. 2 ; vessel segments 
215-740 jx long, medium thin-walled, truncate or abruptly or rarely attenuate-tailed on 
one or both .ends, the largest 280-340 fx in diameter; perforations simple, nearly horizontal 
to oblique; inter-vessel pits numerous, polygonal through crowding, with wide border 
and short lenticular, usually horizontal orifice, with pitted membrane, the maximum 
diameter 8-11 fx ; pits leading to contiguous rays numerous to each ray cell and more or 
less reticulately grouped, rounded and frequently orbicular to oval, with wide orifice 
with or without appreciable border, with pitted membrane, the maximum diameter 
7-10 fi ; tyloses abundant both in the sapwood and heartwood, of two sorts which occur 
in different vessels; (1) thin-walled tyloses large, cyst-like, pale brown, occasionally 
inconspicuously pitted, rarely with starch grains; (2) thick-walled tyloses much smaller, 
forming sclerenchymatous masses plugging the vessels, abimdantly pitted, with copious 
deposits of reddish-brown gum. 

Parenchyma paratracheal, paratracheal-zonate, and metatracheal, in cambiform 
rows of frequently 4-5 units along the grain which are commonly further divided by 
several transverse walls into series of locules containing one or occasionally two crystals; 
(a) paratracheal parenchyma relatively abundant to abundant, forming a 4-several 
seriate sheath which is often interrupted by rays contiguous to the vessel, with lateral 
extensions across the rays which occasionally end blindly but usually unite with those 
from other vessels as (b) paratracheal-zonate parenchyma to form narrow, wavy, ragged, 
occasionally forking bands; the band of ‘ b ’ parenchyma at the inception of the ring is 
frequently very broad (up to 12-15 seriate) and may include the first large springwood 
vessels; bands of ‘b’ parenchyma farther out in the ring much narrower, 1-4 (mostly 
2-4) seriate, 24 per mm.; cells of ‘a’ parenchyma contiguous to the vessels peripherally 
flattened, with maximum diameter of 65-76 fx ; cells more remote from the vessels 
(‘a’ or c b* parenchyma) in radial rows, more or less angular (a;) and flattened in the tan¬ 
gential plane, with maximum diameter of 40 47 fx ; (c) metatracheal parenchyma 
extremely sparse, confined to the fibrous tracts, solitary or 1-several cells contiguous, 
with dimensions similar to those of the * b ’ parenchyma; infiltration common but not 
copious in all types of parenchyma, yellowish-brown or reddish-brown; crystals abun¬ 
dant, solitary or occasionally two in the locules; starch deposits occasional in the sap- 
wood ; intercellular spaces frequent. 

Fibres* non-libriforra to semi-librifonn, medium-coarse, angled in the transverse 
section and more or less aligned in radial rows, forming broad, concentric, wavy, ragged 
bands which alternate with, but are several times wider than, the narrow bands of zonate 
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parenchyma, non-gelatinous, septate and the compartments where contiguous to the rays 
frequently divided further by 3-4 transverse septae into locules containing solitary 
crystals, 310—1,600 p long, 24—27 p in diameter; walls 3—6 p thick; inter-fibre pits 
numerous, mainly confined to the radial walls, simple, with slit-like, nearly vertical 
orifice; yellowish or reddish-brown infiltration occasional in the fibre lumina; crystals 
solitary in the locules resulting from the further division of the fibre compartments. 

Rays not visible with the naked eye, very fine, close (11-16 per mm.), separated by 
1-7 (mostly 2-4) rows of fibres, forming a fine, relatively inconspicuous fleck on the radial 
surface, 1-3 (rarely 4) seriate, homogeneous, the largest 40-50 p wide and 18 plus cells 
and 450 plus p high (maximum, 40 plus cells and 975 p ); pits leading to contiguous vessels 
numerous to each ray cell and more or less reticulately grouped, rounded and frequently 
orbicular to oval, with wide orifice with or without appreciable border, with pitted 
membrane, the maximum diameter 7-10 p; reddish-brown infiltration abundant, 
t ,occluding some of the ray cells in the heartwood; crystals wanting; starch deposits not 
observed. 

Pith flecks not observed in the sample but reported as frequent in this species. 

Summary. A light to moderate heavy, straight or occasionally wavy-grained, 
medium coarse-textured, light red to reddish-brown wood; seasons without difficulty 
and works readily under tools; difficult to treat with preservatives (high tylosio content); 
comparable to Lagerstroemia calyculata, Kurz, but different in colour (heartwood), 
lighter in weight, with generally larger pores and more pronounced bands of paratra- 
cheal-zonate parenchyma; a valuable timber of the first class. 

Material. Gamble Specimen, No. 5893. 

Mechanical Properties. Wt. at 12 per cent, moisture content 40 lb. per c. ft. 
The following figures of strength values were obtained by L. N. Seaman at the 
Forest Research Institute, Dehra Dun, on air-seasoned timber tested under Proiect 
No. 1: 


1 

Moisture , 

Weight , lb. 
per c. ft. at 8*5 
per cent, moisture 
content. 

Transverse strength , in lb. 
per sq. in. 

percentage 
of weight of ! 
oven dry wood . j 

Breaking 
strength . 

Modulus of 
elasticity or 
Young's modulus. 

8*5 

38 

13,256 

1,534,000 


Crushing strength j 
parallel to grain , | 
lb. per sq. in. 

Crushing at right 
angles to grain at 
elastic limit , in 

Hardness ; 
in lb. per 
impression. 

Shear, average 
of radial and 
tangential, in 
lb. per sq. in. 

lb. per sq. in. 

Side. | 

End. 

7,250 

1,385 

1,055 | 

1,375 

1,540 


From a series of tests carried out during the war at the Forest Research Institute, 
on material specially selected for aircraft purposes, it was ascertained that there 
was a marked difference in strength between the timber taken from the outside 
and from the centre of the heartwood. The latter is very strong but stiff, while the 
former is more elastic, and approximating more closely to ash in this respect. In so 
far as aircraft work is concerned, the drawback is not its want of elasticity and 
strength, but that it is difficult to obtain straight-grained timber in Sufficiently 
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lengths to meet the specifications {For. Bull. No. 40. Note on Pyinma, Ajhar, 
or Jarul wood, of 1920). 

Seasoning. The timber is not difficult to season; air-seasoning experiments 
were carried out by the Forest Research Institute in the Chittagong Division of 
Bengal, and the final inspection was carried out by J. Homfray, the Divisional 
Forest Officer. The best methods of air-seasoning jarul were found to be either by 
converting the logs when green and seasoning the material in well-piled open stacks, 
or by girdling the trees, leaving them standing for one year, and then felling and 
seasoning the material in open stacks. The former method yielded 100 per cent, 
and the latter 90 per cent, of sound stock. Though girdling yielded 10 per cent, less 
sound material, there was really little difference in the two parcels, as the method 
adopted for recording the results took no account of fine surface-cracking, which 
was more marked in the green converted wood than in the planks obtained from 
girdled logs. Trees left girdled for two years yielded approximately the same 
quality of timber as that from one year girdled trees (Ind. For. Rec., vii, pt. i, 
12). S. C. Jones, of Messrs. Foucar & Co., Ltd., Rangoon, states that the timber 
is liable to crack and split if left in the log, and that it re-absorbs moisture 
even after long seasoning. This statement agrees with our own observations, as, 
when inspecting a consignment of 200 M.G. sleepers sent to Dehra Dun for experi¬ 
ment, it was found that, though a very good lot of sleepers, those cut to include the 
heart of the tree showed considerable end-splitting, which indicates the necessity 
of omitting the heart when converting for sleepers. L. V. Teesdale, who kiln- 
seasoned this timber in Burma, reports that it dries fairly rapidly, and classes it as 
a refractory species. He goes on to state that the time required to kiln-dry 1 in. 
boards from 90 per cent, to 15 per cent, is 26 days, and that the moisture content 
decreases to 8 per cent, in 32 days (Teesdale’s ‘Note on the Seasoning of Burmese 
Timbers’, 1924). 

Durability and Adaptability to Treatment. The timber is moderately 
durable in the open, and durable under cover and in contact with water. Its 
average life as an untreated sleeper is 7 to 8 years (see For. Bull., No. 59, Econ. 
Series of 1924, page 3). J. H. Warr carried out detailed experiments at Dehra Dun, 
by treating jarul in a pressure cylinder {Ind. For. Rec., xi, pt. x, 47-51). He 
found that it is extremely difficult to obtain an absorption of over 2 lb. per e. ft. 
He goes on to say that the timber is a very good one and that it does not fall very 
far short of the average durability mark when untreated, and that it is therefore 
quite probable that light treatment will turn the scale and give,an increase in life 
more than commensurate with the cost of treatment. In this I (Pearson) agree with 
him, and, as a similar case in point, it may be mentioned that Terminalia tomentosa 
sleepers, which in an untreated state last 6 to 8 years, after a relatively light open- 
tank treatment last over 15 years. 

Working Qualities. The timber saws, works, and machines well, and finishes 
to a smooth surface, taking a good, lasting polish. Occasionally timber is found with 
a broadly wavy grain, of very handsome appearance. A very fine specimen plank, 
presenting this wavy character, is in the Wood Museum of the Economic Branch 
of the Forest Research Institute, Dehra Dun. 

Uses, Present and Prospective. Its primary uses are for building, as plank¬ 
ing, scantlings, beams, posts, door and window frames, and for shipbuilding, 
boats and dugouts. It is also used in construction, especially for bridges in Burma; 
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~$opvice pounders, mortars, turnery, and coopers’ work. Formerly it was used in an 
untreated state in Assam for railway sleepers. It is used to a limited extent for 
furniture, for carts, as spokes of wheels, frames and shafts, also for ploughs, well 
curbs and boxes. Samples sent to a Cawnpore Tannery, to be tested for curriers’ 
cutting blocks, were pronounced to be eminently suitable for the purpose, while 
other samples were pronounced by a firm of bootmakers to be suitable for boot 
lasts. It was tested for rifle stocks and pronounced to be unsatisfactory. The 
timber was exhibited at the British Empire Exhibition of 1924, as complete 
panelling round a bank room, in a desk, and in a grand piano. The panelling came 
from a highly figured log procured from the Madras Presidency. A. species which 
should be encouraged for its valuable timber. As the demand is equal to the supply 
in most localities, it is unnecessary at present to seek for new outlets, but where the 
supply exceeds the demand, as in Burma, the balance could either be utilized as 
antiseptically treated sleepers or an export trade could be established with India 
and Europe. 

Lagerstrcemia hypoleuca, Kurz 

References. Gamble, Man. Ind. Timb., 375; Parkinson, For. FI. Andam., 179; 
Troup, Silv. Ind. Trees, ii. 604; Troup, Ind. Woods and Uses, 174; Kanehira, Anat. 
Notes Ind. Woods, 12: Howard, Timb. World, 116. 

Trade and Vernacular Names. Andaman Pyinma. Vern. Andam. 
Pabda , pyinma . 

Hajbit and Distribution. A large tree, of upwards of 10ft. in girth with a 
35 ft. straight stem ; more commonly found 7 ft. in girth with a 25 ft. bole. Scattered 
in deciduous and moist-deciduous forests in the Andaman Islands. 

Supplies. A. H. M. Barrington estimates the annual supply at 3,000 tons in the 
log. In a report of 1905 on the exploration of the North Andamans, by Anderson, 
the amount of exploitable timber is put at 118,900 tons. The size of squares available 
in the depot in Calcutta of Messrs. Martin & Co., who are the Government Agents 
for Andaman timbers, varies from 9 ft. long, with a 12 in. side, to 35 ft. long, with 
a 30 in. side. 

General Characteristics of the Wood. Sapwood greyish-white to pale 
roseate-white; heartwood uniform light red to brownish-red when first exposed, 
with few or no markings, ageing to light reddish-brown; dull to somewhat lustrous, 
with smooth feel, without characteristic odour or taste, moderately heavy (sp. gr. 
approx. 0-66), straight-grained or nearly so, coarse to very coarse-textured. 

Structure of the Wood: 

Growth rings generally distinct but inconspicuous, delimited by larger vessels in the 
springwood (semi-ring-porous) and somewhat denser fibrous tissue in the outer portion of 
the ring, with undulate margins, 8-20 per inch. 

Vessels extremely large to medium-sized, united by narrow, tangential, ragged bands 
of zonate parenchyma, the orifices of the largest (where not occluded with tyloses) con¬ 
spicuous with the naked eye, largest in the inner portion of the ring, and grading abruptly 
into smaller vessels through the middle and outer portion of the ring usually with con¬ 
tiguous rays on one or both sides, generally plugged with tyloses, forming very broad and 
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picuous vessel lines along the grain stuffed with glistening tylosic deposits, for the 
most part solitary and in radial rows of 2-3 (mostly 2), quite evenly distributed, 5-10 per 
mm. 2 ; vessel segments relatively short (300-510 fx), thin-walled to medium thin-walled, 
truncate or abruptly or attenuate-tailed at one or both ends, the largest 380-415 /x in 
diameter; perforations simple, nearly horizontal to oblique; inter-vessel pits numerous, 
oval to orbicular or angular through crowding, with wide border and linear-lenticular 
orifice, with pitted membrane, the maximum diameter 10-13 fx ; pits leading to contiguous 
rays fairly numerous to each ray cell, oval to orbicular, with or without appreciable 
border, with pitted membrane, the maximum diameter 8-11 fx ; tyloses abundant, large, 
cyst-like, thin-walled, pale brown, occasionally inconspicuously pitted. 

Parenchyma paratracheal, paratracheal-zonate, and metatraeheal, in cambiform 
rows of usually 4-5 units along the grain which are commonly further divided by several 
transverse walls into series of loeules containing one or occasionally two crystals; (a) para¬ 
tracheal parenchyma fairly abundant, forming a 1-several seriate sheath which is often 
interrupted by rays and occasionally by fibres contiguous to the vessel, the sheath about 
the smaller vessels in the middle and outer portion of the ring with lateral extensions across 
the rays which occasionally end blindly but usually unite with those from other vessels as 
(h) paratracheal-zonate parenchyma to form narrow, wavy, ragged, occasionally forking, 
1-10 (mostly 3-5) seriate bands; the band of k b • parenchyma at the inception of the ring is 
tangent to many of the large springwood vessels; number of bands per mm. 1-3; cells of 
‘a’ parenchyma contiguous to the vessels peripherally flattened, with maximum diameter 
of 60-72 (jl ; cells more remote from the vessels ('a' or ‘ b ? parenchyma) more or less angu¬ 
lar and flattened in the tangential plane, with maximum diameter of 40-47 /x ; (c) meta- 
tracheal parenchyma sparse to fairly abundant, scattered through the fibrous tracts, with 
dimensions similar to those of the ‘b ? parenchyma; yellow or reddish-brown gummy 
infiltration present but not abundant in all types of parenchyma; crystals numerous, 
solitary or occasionally two in the loeules; starch deposits not observed; intercellular 
spaces frequent. 

Fibres non-libriform, medium-coarse, more or less angled in the transverse section 
and aligned in radial rows, forming broad, concentric, wavy, ragged bands which alter¬ 
nate with, but are several times broader than, the narrow bands of zonate parenchyma, 
non-gelatinous, septate and the compartments where contiguous to the rays frequently 
divided further by 3-4 transverse septae into loeules containing crystals, 700-1,920 p 
long, 25-30 y, in diameter; walls 3-6 \x thick; inter-fibre pits numerous, mainly confined 
to the radial walls, simple, with slit-like, nearly vertical orifice; yellowish or reddish- 
brown infiltration occasional in the fibre lumina; crystals solitary in the loeules resulting 
from the further division of the fibre compartments. 

Rays not visible with the naked eye, very fine, 6-12 per mm., separated by 1-20 rows 
of fibres (/), somewhat darker than the background forming a fine, relatively incon¬ 
spicuous fleck on the radial surface, 1-2 (mostly I) seriate, homogeneous, the largest 
27-37 fx in diameter and 12 plus cells and 280 plus /x high (maximum, 16 cells and 350 fx ); 
pits leading to contiguous vessels fairly numerous to each ray cell, oval to orbicular, with 
or without appreciable border, with pitted membrane, the maximum diameter 8—11 \x \ 
yellowish-brown or reddish-brown gummy infiltration copious in the ray cells; crystals 
wanting; starch deposits not observed. 

Summary. A moderately heavy, straight-grained, coarse-textured, uniform light 
brownish-red to light reddish-brown wood; seasons without difficulty and works readily 
under tools; comparable anatomically to Lagerstrcemia Flos Regime , Retz, but coarser- 
textured, with larger pores and more widely spaced, narrower, lower rays; a 
non-ornamental, semi-ring-porous wood of the second class. 

Material. Gamble Specimens, Nos. 5214, 5215. 

Mechanical Properties. Wt. at 12 per cent, moisture content 42 lb. per c. ft. 
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$4ry strong, elastic, hard timber. Tests carried out by the Forest Economist at 
Dehra Dun gave the following results: 


Moisture , 

Weight , lb. 
per c. ft. at 11*5 
per cent, moisture 
content. 

Shrinkage, 
percentage of 
size green. 

Transverse strength , in lb. per sq. in. 

percentage 
of iceight of 
oven dry wood. 

Strength at 
elastic limit. 

fi'YPn ft i'Yin 

Modulus o f 
elasticity or 
Young*s modulu s. 

Radial. 

Tangential. 

strength. 

11-5 

47 

5*3 

6*5 

9,720 

18,035 

2,010,000 


Compression parallel 
to grain 
at breaking , in 
lb. per sq. in. 

Hardness , in lb. per 
impression. 

Shear , average 
of radial and 
tangential , in 
lb. per sq. in. 

Side. 

j End. 

10,425 

2,015 

2,240 

2,265 


These figures show Andaman pyinma to be equal to Burma teak in elasticity, 
25 per cent, higher in’ transverse strength, and more than twice as hard. The 
figures in the above table are probably above those for average samples, the 
specimens tested were very carefully selected on an aircraft specification. 

Seasoning. The timber seasons well, though, if left in the log, end-splits are 
likely to develop. The logs should be converted when in as green a state as possible 
and the material open-stacked undercover. The shrinkage dur ing seasoning is very 
considerable; Gamble, quoting Heinig, states that the wood swells when wet. 

Durability and Adaptability to Treatment. The timber, according to 
Parkinson and Heinig, is durable, and is seldom attacked by white ants. No tests 
with antiseptics have been earned out, but from the structure of the timber it 
appears more likely to take an antiseptic than L. Flos Regime. 

Working Qualities. Hard, though straight-grained, and not difficult to saw. 
It machines well, finishing to a good smooth surface, but not quite so good in this 
respect as jarul (L. Flos Reginae). It lends itself to turnery to a marked degree 
for this class of wood. 

Uses, Present and Prospective. Used for building, as planking, scantlings, 
floor boards, and frames of doors and windows. For boat building, as hull planks 
and keels. Suitable for electric fittings, such as casement boards, bell-knob fittings, 
switch boards, &c. It makes up into good class furniture, as book cases, small 
tables, office table requisites and cupboards. Troup states that it was tested in 
northern India for cask making and was found to be fairly suitable for the purpose. 
It might with advantage be tried for railway wagon and carriage construction. A 
good class of timber, of pleasing appearance, combining straightness of grain with 
strength, elasticity and lightness. 

Lagerstroemia fioribunda, Jack 

References. Gamble, Man. Ind. Timb., 371; Ridley, FI. Mai. Penin., i. 823; 
Ridley, Timb. Mai. Penin., Agr. Bull. Str. and Fed. Mai. States, n. ser., i (1902), 179; 
Foxw., Indo-Mal. Woods, 523. 

Vernacular Names. Burm. Pyinma-byu ; S. Ten. Karmung-pyu. 
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ABIT and Distribution. A tall tree, with a very irregular, fluted stem, often 
of great girth; Parker measured one in S. Tenasserim of 17 ft. 2 in. girth, though 
he states that trees 6 ft. to 8 ft. in girth may be taken as the average. Found in 
Lower Burma and especially in Tavoy and Mergui in S. Tenasserim. 

Supplies. W. A. Robertson estimates the yield from Tenasserim at 1,000 to 
1,500 tons per annum, while Parker states that the tree is very common in that 
locality, though, due to the irregular stem, small logs would yield little timber. 
W. A. Robertson corroborates this statement and adds that, though logs are 
available up to 35 ft. in length, they are often fluted, especially butt logs. 

General Characteristics of the Wood. Sapwood greyish-white to pale 
roseate-white; heartwood light greyish-red when first exposed, with few or no 
markings, ageing to light greyish-brown; quite lustrous, with smooth feel, without 
characteristic odour or taste, light to moderately heavy (sp. gr. approx. 0-64), 
straight-grained or nearly so, fine- and quite even-textured. 

Structure of the Wood: 

Growth rings distinct but inconspicuous, delimited by a narrow springwood zone in 
which the vessels are somewhat larger and more numerous, 4-8 per inch. 

Vessels small to very small or extremely small, united by narrow, tangential, ragged 
bands of zonate parenchyma or partially or wholly embedded in fibrous tissue, the orifices 
of the largest not distinct with the naked eye, largest and most numerous in the spring- 
wood, grading more or less gradually into smaller vessels in the central portion of the 
ring and thence very gradually into extremely small vessels near the outer margin of the 
ring, generally with contiguous rays on one or both sides, open or plugged with tyloses, 
forming very fine vessel lines along the grain containing sparse tylosic deposits, for the 
most part solitary and in radial row's of 2-4 (mostly 2-3), less commonly in longer rows 
which may be in part double or 2-3 contiguous in the tangential plane, somewhat more 
numerous in the springwood but quite evenly distributed, 13-23 per mm. 2 ; vessel 
segments relatively short (145- 515 fx), tailed on one or both ends, the largest 120-133 /x in 
diameter; perforations simple, nearly horizontal to oblique; pits leading to contiguous 
vessels oval to orbicular or somewhat angular through crowding, with wide border 
and linear-lenticular orifice reaching nearly to the margin of the pit cavity, with pitted 
membrane, the maximum diameter 6-8 /x; pits leading to contiguous rays fairly numerous 
to each cell and more or less retieulately grouped, orbicular to oval, with or without 
appreciable border, with pitted membrane, the maximum diameter 6-8/x or confluent and 
then larger; tyloses fairly abundant, uncoloured or pale brown, thin to medium thick- 
walled and then usually pitted. 

Parenchyma paratraeheal, paratracheal-zonate, and metatracheal, in cambiform rows 
of 2-5 units along the grain which are commonly further divided by several transverse 
walls into series of locules containing one or occasionally two crystals; (a) paratraeheal 
parenchyma sparse or wanting from some vessels; when present, restricted to 1-several 
cells forming a narrow uniseriate sheath interrupted by rays and fibres contiguous to the 
vessel; cells peripherally flattened, the maximum diameter 30-37 fi ; (b) paratracheal- 
zonate parenchyma forming narrow, tangential, mostly continuous, wavy, ragged, 
occasionally forking, 1-10 (mostly 3-8) seriate bands which unite some of the vessels; the 
band of parenchyma at the inception of the ring is frequently wider than those elsewhere 
in the ring and then includes some of the larger springwood pores; number of bands per 
mm. 2-3; cells of c b’ parenchyma more or less angular and flattened in the tangential 
plane, with maximum diameter of 17-23 /x; (c) metatracheal parenchyma sparse, 
scattered through the fibrous tracts, with dimensions similar to those of the ‘b’ paren¬ 
chyma ; gummy infiltration wanting or sparse in all types of parenchyma, pale brownish- 
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r; crystals numerous, solitary or occasionally two in the locules; starch deposits 
bserved; intercellular spaces frequent. 

Fibres non Jibriform, medium fine, more or less angled in the transverse section and 
aligned in radial rows, forming broad, concentric, ragged tracts which are several times 
broader than the narrow bands of parenchyma with which they alternate, non-gelatinous, 
septate and the compartments where contiguous to the rays sometimes divided further 
by 3-4 transverse septae into locules containing solitary crystals, 400-1,585 y long, 18-22 
fi in diameter; walls 2-3 /x thick; inter-fibre pits numerous, minute, mainly confined to 
the radial walls, simple, with slit-like, steeply oblique orifice; infiltration not observed; 
solitary crystals present in the locules resulting from the further division of the fibre 
compartments. 

Bays not visible with the naked eye, very fine, very close (18-22 per mm.), separated 
by 1-6 (mostly 1-4) rows of fibres, of the same colour as the background forming a fine, 
inconspicuous fleck on the radial surface, uniseriate or occasionally with paired cells, 
homogeneous, the largest 20-25 p. in width, and 24 plus cells and 430 plus fi high (max., 
40 plus cells and 1,800 /x); pits leading to contiguous vessels fairly numerous to each 
ray cell and more or less reticulately grouped, orbicular to oval, with or without appre¬ 
ciable border, with pitted membrane, the maximum diameter 6-8 /x or confluent and then 
larger; pale brownish-yellow gummy infiltration abundant but not copious in the ray 
cells; crystals wanting; starch deposits not observed. 

Pith flecks very abundant, traceable to the occluded mines of dipterous larvae which 
burrow in the cambium. 

Summary. A light to moderately heavy, straight-grained, fine-textured, light grey¬ 
ish-red to light greyish-brown wood; featured anatomically by distinct but inconspicuous 
growth rings delimited by a narrow zone of larger springwood vessels, small to extremely 
small vessels borne for the most part solitary and in radial rows of 2-4, fine concentric 
bands of parenchyma which unite some of the vessels but extend more or less irrespective 
of the vessels, and very fine, very close rays which form a fine, inconspicuous fleck on 
the radial surface; the finest textured of the Lagerstrcemia woods herein described; a 
non-ornamental constructional timber of the second class. 

Material. Gamble Specimen, No. 5894. 

Mechanical Properties. Wt. at 12 per cent, moisture content 41 lb. per c. ft. 
No strength tests have been carried out on this timber. It is hard to very hard, and 
probably equals L. lanceolata in strength. 

Seasoning. W. A. Robertson recommends immediate green conversion, as the 
timber seems to split badly, though he states that no reliable information is as yet 
available on this point. 

Durability and Adaptability to Treatment. Not durable, and unsoundness 
is common, as a fungus readily attacks it, giving an appearance of partridge- 
wood figure. It has never been antiseptically treated. 

Working Qualities. No information is available. W. A. Robertson states 
that Burmans do not hold it in esteem. 

Uses, Present and Prospective. Not in use at present. A second-class timber 
of the plank and scantling class. 


Lagerstrcemia tomentosa, Presl. 

References. Gamble, Man. Ind. Timb., 375; Rodger, Por. Pro. Burm., 29; Tees- 
dale, Seasoning Bunn. Timb., 13; For. Pam. No. 10,Econ. Series, No. 3 of 1909; Kane- 
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Anat. Notes Ind. Woods, 13; Troup, Silv. Ind. Trees, ii. 001; Troup, Ind. Woo 
an3 Uses, 176; Lecomte, Bois Indo-Ch., 156; Howard, Timb. World, 119. 

Trade and Vernacular Names. Leza. VERisr.Burm.LeM ; S. Ten. Pyinma- 
pyn , kamaungthwe. 

Habit and Distribution. A large tree, up to 10 ft. to 12 ft. or more in girth 
in favourable localities, with a 40 ft. straight, clean stem; smaller in dry localities 
and often found in such places as a stunted tree. Found throughout the greater 
part of Burma, favouring upper mixed evergreen or semi-evergreen and low-lying 
plains forests. 

Supplies. Rodger estimates the annual out-turn from Burma at over 1,000 tons 
and states that the tree is common in Tenasserim and the Pegu Yomas. Forest 
Pamphlet, Economic Series, No. 10, deals with the out-turn of this timber on page 3, 
which indicates that large supplies would be forthcoming were extraction care¬ 
fully organized and a steady demand to arise. 

General Characteristics of the Wood. Sapwood yellowish-grey; heart- 
wood uniformly grey to brownish-grey or light greyish-brown; lustrous, with 
smooth feel, without characteristic odour or taste, light (sp. gr. approx. 0-59), 
moderately hard, straight grained, fine- and quite even-textured. 

Structure of the Wood: 

Growth rings distinct but inconspicuous, delimited by a springwood zone containing 
somewhat larger vessels, 8-16 per inch. 

Vessete medium-sized to sirfall or very small, the orifices of the largest not distinct 
with the naked eye, largest at the inception of the ring and grading gradually into smaller 
vessels in the outer portion of the ring, frequently with contiguous rays on one or both 
sides, open or occasionally plugged with tyloses, forming medium-fine, straight vessel 
lines along the grain which are open for the most part but occasionally contain sparse 
tylosie deposits, the majority solitary and in radial rows of 2-4, occasionally in longer 
rows, 2 contiguous in the tangential plane, or several clustered, quite evenly clistributed, 
20-33 per mm. 2 ; vessel segments 150-635 p long, medium thick-walled, truncate or 
abruptly*or attenuate-tailed at one of both ends, the largest 135-160 y. in diameter; 
perforations simple, nearly horizontal to oblique; inter-vessel pits numerous, oval to 
orbicular or somewhat angular through crowding, with broad border and short lenticular 
orifice, withjpitted membrane, the maximum diameter 8-10 p ; pits leading to contiguous 
rays numerous to each ray cell, rounded and frequently oval to elliptical and then verti¬ 
cally orientated, without or with appreciable border, with pitted membrane, the maximum 
diameter 5-7 /x or rarely greater through the fusion of the pits vertically; tyloses sparse 
to fairly abundant, thin-walled, pale brownish-yellow. 

Parenchyma not sharply delimited from the fibrous tissue, paratracheal, paratracheal - 
zonate, and metatracheal, in cambiform rows of 2-4 units along the grain which are 
occasionally divided by several transverse walls into series of loeules containing one or 
rarely two crystals; (a) paratracheal parenchyma sparse or wanting from some vessels, 
restricted to 1-several cells contiguous to the tangential walls of the vessels or forming 
a narrow, uniseriate sheath interrupted by rays and fibres contiguous to the vessel; cells 
peripherally flattened, the maximum diameter 30-35 /x; ( b ) paratracheal-zonate paren¬ 
chyma abundant, forming narrow, wavy, more or less continuous, occasionally forking, 
ragged, 1-6 (mostly 4r~5) seriate bands uniting some of the vessels; number of bands per 
mm. 2-4 ; ‘b’ parenchyma in radial rows, the cells more or less angular and flattened in 
the tangential plane, the maximum diameter 20-23 p ; (c) metatracheal parenchyma 
sparse, confined to the fibrous tracts, solitary or several cells contiguous, with dimensions 

e 2 


LYTHRACEAE 





ar to the ‘b ’ parenchyma; pale yellowish-brown infiltration sparse or wanting in all 
types of parenchyma; crystals occasional, solitary or occasionally two in the locales; 
starch deposits not observed; intercellular spaces frequent. 

Fibres non-libriform, medium fine, more or less angled in the transverse section and 
aligned in radial rows, forming concentric bands similar to, but wider than, the bands of 
parenchyma with which they alternate, non-gelatinous, septate and the compartments 
where contiguous to the rays sometimes divided further by 3-4 transverse septae into 
locules containing solitary crystals, 550-1,615 /x long, 18-22 p in diameter; walls 2~4/x 
thick; inter-fibre pits numerous, largely confined to the radial walls, simple, with slit¬ 
like, nearly vertical orifice; infiltration not observed; solitary crystals present in the 
locules resulting from the further division of the fibre compartments. 

Rays not visible with the naked eye, very fine, very close (11—16 per mm.), separated 
by 1-7 (mostly 3-5) rows of fibres, somewhat darker than the background forming a fine, 
even, fairly inconspicuous fleck on the radial surface, uniseriate, homogeneous, the largest 
15-20 /x wide, and 16 plus cells and 300 plus p high (max., 28 cells and 500 /x) ; pits 
leading to contiguous vessels numerous to each ray cell, rounded and frequently oval to 
elliptical and then vertically orientated, with or without appreciable border, with pitted 
membrane, the maximum diameter 5-7 /x or rarely greater through the fusion of the pits 
vertically; pale brownish-yellow gummy infiltration copious, occluding many ray cells; 
crystals wanting; starch deposits not observed. 

Pith flecks occasional, traceable to the occluded mines of dipterous larvae which 
burrow in the cambium. 

Summary. A light, straight-grained, fine- and quite even-textured, grey, brownish- 
grey, or light greyish-brown wood; difficult to season, but works fairly readily under 
tools; comparable to Lager sir cemia floribunda, Jack, in colour, weight, and structure, but 
somewhat softer- and coarser-texturecl, with larger, more numerous vessels and narrower, 
lower rays; a non-ornamental timber of the second class. 

Material. Gamble Specimen, No. 5895. 

Mechanical Properties. Wt. at 12 per cent, moisture content 38 lb. per c. ft. 
Tests carried out by the Forest Economist at Dehra Dun gave the following 
results: 


Moisture, 
percentage 
of weight of 
oven dry wood . 

Weight, lb. 
per p. ft. at 12*9 
per cent, moisture 
content. 

Shrinkage, percentage 
of size green. 

Transverse strength, in lb. per sq. in. 

Strength at 
elastic limit. 

Breaking 

strength. 

Modulus of 
elasticity or 
Young's niodulns. 

Radial. 

Tangential . 

12-9 

42 

40 

71 

9,225 

17,290 

2,244,000 


Compression parallel 
to grain 
at breaking, in 
lb. per sq. in. 

Hardness , in lb. per 
impression. 

Shear , average 
of radial and 
tangential , in 
lb. per sq. in. 

Side. 

End. 

9,975 

1,520 

1,650 

2,165 


The above figures show leza to be considerably stronger and harder in all respects 
than teak. The strength values are probably on the high side for average quality 
timber, as the samples tested were very carefully selected according to aircraft 
specifications, being part of an investigation to find substitutes for ash during the 
war. Professor Everett carried out tests in 1908 at the Sibpur Civil Engineering 
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College, Calcutta, on three sets ol samples of leza from the Minbu, Pyinmana and 
Mandalay Divisions of Burma, with the following results: 


Modulus of 


Compression parallel 


elasticity, or 

Transverse strength. 

to the grain, 

Shear, 

Young's modulus. 

in lb. per sq. in. 

in lb. per sq. in. 

in lb. per sq. in. 

1,019,200 

11,491 

6,980 

1,774 


Seasoning. The timber seasons well and in this respect resembles other Lager- 
strcemia, with the exception of L. parviflora and L. lanceolata, both of which are 
more difficult to deal with. L.V. Teesdale kiln-seasoned this timber in Rangoon and 
in his Note on the Seasoning of Burmese Timbers, page 13, states ‘that leza is an 
easily seasoned timber, drying very rapidly and consistently. The shrinkage is 
moderate and degrade is practically nil.’ He estimates that it takes 14 days to dry 
the timber down to 15 per cent., and 18 days to dry it to 8 per cent., starting from 
60 per cent. 

Durability and Adaptability to Treatment. Leza is fairly durable, but 
not durable enough, in an untreated state, for railway sleepers. Ten sleepers were 
laid in the Burma Railways in April 1908 and all were rejected by September 1913. 
It is reported to last well in contact with water. No records are available that 
it has ever been antiseptically treated. 

Working Qualities. It saws easily and freely and works with care to a good 
surface, though a little liable to pick up under the plane. Like L. Flos Regime, it 
can be brought to a lustrous finish and takes a high polish. 

Uses, Present and Prospective. Leza is used for house building as posts, 
scantlings, floor boards, and panels. It is also used in Burma for dugouts and 
other boats; for carts as shafts, wheels and yokes, and for furniture. Rodger 
quotes its use for bows and spear handles, while strength tests on selected material 
indicate its use for all classes of tool, spade and pick handles. It should be tested 
for golf sticks. A good class timber closely approaching that of L. Flos Regime. 

DUABANGA, Ham. 

References. Brandis, Ind. Trees, 340; Hooker, FI. Br. Ind., ii. 578; Den Berger, 
Proef. Bosch., Java, Med. xiii. 136; Heyne, Nutt. Planten, 2 Druk, ii. 1157; Foxw., 
Indo-Mal. Woods, 524; Selin., Com. Woods Phil., 177. 

Size and General Distribution. Duabanga consists of 2 species of large 
trees with four-angled, pendent branchlets, opposite distichous simple entire leaves, 
large white flowers in terminal panicles, and capsular fruit. D. sonneratioides, 
Ham., ranges from the eastern Himalaya eastward through further India to 
Tonkin, and southward through Burma to Perak and the Andaman and Nicobar 
Islands. D. moluccana, Bl., extends from Java and Borneo to the Philippine Islands. 

Timber Species. D. sonneratioides. Ham. 

General Features of the Wood. See under ‘species’. 

Remarks. See under ‘species’. 
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Duabanga sonneratioides, Ham. 


Syn. Lagerstroemia grandiflora, Roxb. 

References. Gamble, Man. Ind. Timb., 376; Rodger, For. Pro. Burm., 30; Ind. 
For. Rec., v, pt. i, 4; vii, pt. i, 11 ; For. Bull., No. 36 of 1917; Troup, Silv. Ind. Trees, 
ii. 605; Troup, Ind. Woods and Uses, 134; Ridlev, FI. Mai. Penin., i. 824; Lecomte, 
Bois Indo-Ch., 157 ; Howard, Timb. World, 114. 

Trade and Vernacular Names. Lampati. Vern. Ass. Kokan, ramdala, 
banderkanda ; Beng. (Chittagong) Bandarhulla, banderhola ; N. Beng. Lampati ; 
Lepcha, Dow, Burm. Ma-u, thitkazaw, linzin, myaukngo; S. Ten. Kaunglaung; 
Kn. Tadetti, tadet-ko ; Ruby Mines, Ma-u-lettan; Sh. Mai-ka-yong, mai-sa-lao-long ; 
Kc. Kala rn, shala. 

Habit and Distribution. A large tree, which in favourable localities, such as 
the foothills of the Bengal Terai, grows to 12 ft. in girth with a 30 ft. to 35 ft. clean 
straight stem. An exceptionally large tree of 18 ft. girth, with a 30 ft. clean bole, 
is reported to have been cut near Tarkhola in the Tista Valley of Bengal, while 
another measuring 18 ft. 6 in. in girth was found in the Sadiya Tract of the North 
Bank Division of Assam. In Assam, Burma, and Bengal trees 8 ft. in girth arc 
common, while in Chittagong few trees were found over 6 ft. to 7 ft. in girth. It 
occurs in the sub-Himalayan tract from Nepal eastwards through Bengal to Assam, 
extending through the Khasia Hills toCachar, Manipur, the Lushai Hills, and down 
to Chittagong; present throughout Burma and scattered in the Middle and South 
Andamans and on Rutland Island. Generally found growing along rivers, in low- 
lying, damp, but well-drained localities, and on the lower steep slopes of the hills. 

Supplies. The supply from Bengal is limited, especially as most of the large 
trees have been exploited from the Buxa Division for tea boxes, while some 20,000 
c. ft. may be expected annually from the Tista Division. The annual out-turn 
from the Kurseong and Kalimpong Divisions of Bengal is 5,900 c. ft. and 25,000 
c. ft. respectively, in 45 ft. length logs of 5 ft. girth. The out-turn from Jalpaiguri 
is small. Not more than 2,000 to 3,000 c. ft. may be expected annually from most 
Divisions in Assam. Larger quantities are available from Burma, especially from 
the forests of Prome, Myittha, Mu, and the Upper Chindwin, which could each 
supply anything from 20,000 to 25,000 c. ft. per annum, were a steady demand to 
arise. 

General Characteristics of the Wood. Grey, often streaked or tinted with 
yellow to light nut-brown; heartwood not distinct; rather lustrous when first 
exposed, with rather rough feel, without characteristic odour or taste, very light 
(sp. gr. approx. 0-37), straight- or shallowly interlocked-grained in fairly broad 
bands or somewhat wavy-grained, very coarse-textured. 

Structure of the Wood: 

Growth, rings distinct but inconspicuous, most evident with the naked eye or at low- 
magnifications, delimited by a somewhat darker zone of denser fibrous tissue in the outer 
portion of the ring, 3-10 per inch. 

Vessels extremely large to medium-sized or small, rather distant, the orifices appear¬ 
ing as small pin-pricks with the naked eye, usually largest near the median portion 
of the ring, smallest near the onter margin of the ring, and somewhat smaller at the 
beginning of the ring, generally plugged with tyloses, with contiguous rays on one or 
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sides, forming broad, conspicuous, rather distant vessel lines along the grain con- 
Ihing deposits of pale brown tyloses, the majority solitary and in radial rows of 2, rarely 
in radial rows of 3-4 or 2 contiguous in the tangential plane, quite evenly distributed, 
2-10 per mm. 3 ; vessel segments 250-1,000p long, thin-walled, truncate or abruptly or 
attenuate-tailed at one or both ends, the maximum diameter 300-325 /x; perforations 
simple, nearly horizontal to oblique; inter-vessel pits numerous, oval to elliptical, with 
medium-wide border and lenticular, horizontally aligned orifice, with pitted membrane, 
the maximum diameter 8-10 p; pits leading to contiguous rays numerous to each 
cell, more or less reticulately grouped, rounded to polygonal, with wide lenticular orifice 
and narrow to medium-wide border, with pitted membrane, the maximum diameter 
7-10 p; these small pits frequently unite to form compound-linear, elliptical pits with 
broad orifice with or without border which are variously orientated and attain a 
maximum diameter of 20 plus p; tyloses abundant, pale yellowish-brown, thin-walled, 
plugging many of the vessels, often with burr-like crystal aggregates; gummy inclusions 
not observed. 

Parenchyma, paratracheal, sparse, confined to the immediate vicinity of the vessels 
or vessel groups, forming a 1-several (mostly 1-2) seriate sheath which is often interrupted 
by rays contiguous to the vessel, not infrequently with short lateral extensions extending 
beyond the rays, in cambiform rows along the grain; cells thin-walled, those contiguous 
to the vessels peripherally flattened, the maximum diameter 60-70 p; gummy infiltra¬ 
tion sparse, pale yellow or orange-yellow, restricted to occasional cells; crystals want¬ 
ing ; starch deposits not observed. 

Fibres non-libriform, coarse, more or less rounded in the transverse section and 
definitely aligned in radial rows, somewhat thicker-walled toward the outer margin of the 
ring, forming a somewhat darker zone delimiting the growth ring, non-gelatinous, non- 
septate, 575-1,850 p long, 34—38 p in diameter; walls 3-4 p thick; inter-fibre pits abun¬ 
dant, restricted to the radial walls, bordered, with short, slit-like, nearly vertical orifice; 
infiltration wanting. 

Rays not distinct with the naked eye, fine, fairly close (5-10 per mm.), separated by 
1-8 (mostly 1-5) rows of fibres, of the same colour as the background forming a fine, fairly 
conspicuous fleck on the radial surface, 1-3 seriate (mostly uniseriate or uniseriate with 
paired cells or with short biseriate segments), with maximum diameter of 40-48p, 
very variable in height (1-20 plus cells), the tallest 20 plus cells and 700 plus p (max., 
1,750 p); ray cells large, plainly visible on the radial surface with a hand-lens (10 x); 
pale yellow or orange-yellow gummy infiltration very sparse, restricted to occasional cells ; 
crystals wanting; starch grains not observed. 

Summary. A very light, straight- or shallowly interlocked-grained, very coarse- 
textured, pale yellowish-grey or nut-brown wood; seasons without difficulty and works 
easily under tools; with low infiltration content and hence not durable if exposed; 
featured anatomically by inconspicuous growth rings, extremely large to medium-sized 
rather distant pores plugged with tyloses, prominent rather distant vessel lines, spare 
paratracheal parenchyma, coarse fibres in radial rows, and narrow, rather close rays 
which form a fairly conspicuous fleck on the radial surface; distinctly ornamental wood 
if cut on the quarter or as a rotary veneer; a timber of the first class. 

Material. Gamble Specimen, No. 5797. 

Mechanical Properties. Wt. at 12 per cent, moisture content 24 lb. per c. ft. 
Moderately strong and hard. The timber was tested by the Forest Economist at 
Dehra Dun, with the results given on the next page. 

Based on these figures, lampati is 36 per cent, below teak in transverse 
strength, approximately equal to it in strength to withstand compression parallel 
to the grain, and 30 per cent, below it in side-hardness. 
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Moisture, 
percentage 
of weight of 
oven dry wood. 

Weight, lb* 
per c. ft. at 11-8 
per cent, moisture 
content. 

Transverse strength , in 
lb. per sq. in. 

Breaking 

strength. 

Modulus of 
elasticity or 
Young's modulus. 

11*8 

28 

9,215 

1,201,000 


Crushing strength 
parallel to grain, 
in lb. per sq. in. 

Hardness , in lb. per impression . 

Side. 

End. 

5,540 

685 

1,065 


Seasoning. Not a refractory timber to season. Air-seasoning experiments 
were carried out by the Forest Research Institute, Dehra Dun, in co-operation 
with the Divisional .Forest Officer in the Kurseong Division of Bengal, which went 
to show that girdling the trees and leaving them to stand for 12 to 18 months, 
followed by conversion, gave the best results. Converting the logs when in a green 
state also gave satisfactory results, while seasoning in the log gave generally poor 
results, due to excessive splitting and fungus attack. Where cover is available 
under which sawn stock can be stacked, green conversion is recommended (Ind. 
Far. j Bee., vii, pt. i, 11). The timber kiln-seasons well. 

Durability and Adaptability to Treatment. It is not a durable timber 
when placed in exposed positions, but lasts well under cover or in contact with 
water, as, for instance, when dugouts are prepared from the log. It is not the class 
of timber which requires antiseptic treatment. 

Working Qualities. Saws without difficulty and easy to work by hand 
tools, though it requires considerable care to bring it to a good surface. A distinctly 
ornamental timber if cut off the quarter. It lends itself readily to peeling on a 
rotary cutter; cut in this way it presents a pleasing appearance and makes up into 
a strong ply-board. 

Uses, Present and Prospective. Much in demand in Bengal and Assam for 
boards, and especially for tea boxes and dugouts. It is also used as light rafters, 
battens and boarding in the construction of bungalows. It is sometimes used for 
furniture, and its use in this connexion might certainly be extended, as it would 
make up into cupboards, tables, chairs, &c., of good appearance. In some districts 
of Burma it is considered of no value, as other more valuable timbers are plentiful, 
while in other districts it is in moderate demand, as planking, for boxes for cutch, 
well construction, oars, canoes, dugouts and coffins. A species which certainly 
deserves greater attention and which should be both protected and cultivated. 

SONNERATIA, Linn. f. 

References. Brandis, Ind. Trees, 340; Hooker, FI. Br. Ind. ii. 579; Nordlinger, 
Querschnitte, Bd. x (1882), 41; Heyne, Nutt. Planten, 2 Druk, ii. 1150-1157; Moll, Mik. 
Holzes, iii. 598-604; Bargagli-Petrucci, Sulla struttura dei legnami raccolti in Borneo dal 
Dott. O. Beccari, Malpighia, xvii (1903), 76; Foxw., Tirnb. Br. N. Bor., 38; Foxw., 
Indo-Mal. Woods, 524-525; Kanehira, Iden. Phil. Woods, 37; Schn., Com. Woods Phil., 
177-178; Whitford, For. Phil., ii. 81. 

Size and General Distribution. Sonneralia consists of littoral species of 
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‘otis, evergreen trees or shrubs, with opposite, simple, entire, fleshy-coriaceous^ 


~ leaves, large cymose or solitary flowers, and baccate, sub-globose, many-seeded 
fruits. The 8-10 species are restricted to the tropics of the Old World and in¬ 
habit the mangrove swamps along sea-coasts throughout the Indo-Malayan region. 
Like the mangroves, they are featured by numerous aerial roots and produce 
slender upright root processes. At least 4 species occur within the range of this 
manual, 2 of which are commercial timber trees of the second and third classes 
respectively. 

Timber Species. 1 . 8. apetala, Ham.; 2. 8. Grijjithii, Kura. 

General Features op the Wood. Sapwood grey; heartwood grey to pale 
greyish-brown or light reddish-brown; dull to somewhat lustrous, with smooth 
feel, without characteristic odour or taste, very light to light, soft to moderately 
hard, straight- or shallowly interlocked-grained in broad bands, fine- to very fine- 
and even-textured. Growth rings usually distinct but inconspicuous, delimited by 
a somewhat denser zone of fibrous tissue in the outer portion of the ring. Vessels 
quite uniformly distributed, for the most part solitary and in radial rows of 2-4, 
open or partially occluded with tyloses; vessel segments abruptly or attenuate¬ 
tailed, with simple perforations. Parenchyma wanting. Fibres non-libriform, 
medium coarse, more or less angled in the transverse section and arranged in radial 
rows, somewhat thicker-walled in the outer portion of the ring, frequently septate 
with a single transverse septum. Rays not visible with the naked eye, very fine, 
very close (14-21 per mm.), of the same colour as the background forming a fine, 
relatively inconspicuous fleck on the radial surface, 1-2 (mostly 1) seriate, hetero¬ 
geneous, the largest 40 plus cells and 1,000 plus p in height. 

Remarks. The woods of Sonneratia are featured by the absence of longitudinal 
parenchyma and by septato fibres with a single transverse septum. Moll and 
Jansonnius report two types of fibres in this genus, a short form with thin walls 
and abrupt ends adjacent to the vessels, and longer fibres with thicker walls and 
tapering ends which make up the ground-mass of the wood, but this classification 
seems unwarranted in the Indian species. 


MACROSCOPIC KEY TO COMMERCIAL SPECIES 


The woods of S. apetala, Ham., and 8. Qriffithii, Kura, cannot be separated with 
certainty at low magnifications (10 x). The latter has smaller and more numerous 
pores, but otherwise these woods are very similar. 


MICROSCOPIC KEY TO COMMERCIAL SPECIES 


1. Maximum tangential diameter of vessels 135-150 p\ number of vessels 
per mm. 2 18-32 ; maximum width of fibres 25-30 p ; maximum height of 

rays less than 1,200 p .. 8. apetala 

1. Maximum tangential diameter of vessels 85—100 p ; number of vessels per 
mm. 2 34—50 ; maximum width of fibres 30—35 p ; maximum height of rays 
more than 1,200 p . S. Griffithii 


Sonneratia apetala, Ham. 


References. Gamble, Man. Ind. Timb., 376; Gamble, FI. Mad., pt. iii, 515; 
Rodger, For. Pro. Burn., 30; Talbot, For. FI. Bom., ii. 66; Kanehira, Anat. Notes 
Ind. Woods, 13; Troup, Silv. Ind. Trees, ii. 608; Troup, Ind. Woods and Uses, 244; 
Foxw., Com. Woods Mai. Penin., 117; Foxw., Indo-Mal. Woods, 525. 
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ernacular Names. Beng. Keowra ; Bom. Mar. Kandal, undi, charungi ; 
urm. Kambala, labe ; Tg. Kame ; Mad. Tel. Kyalanki ; Tam. Marama . 

Habit and Distribution. A moderate-sized tree, which in the Sunderbans in 
Bengal grows to 7 ft. in girth, with a 25 ft. bole, the average being 4 ft. in girth with 
a 15 ft. bole. In Burma it is found up to 6 ft. in girth, and in Bombay and Madras 
as a small to moderate-sized tree. Found in the Delta forests of Bengal, especially 
common in the Sunderbans, in similar localities at the mouth of the Godavari, 
Kistra, and Coleroon Rivers in Madras, along the creeks and backwaters of the 
Thana District in Bombay, and in the Delta forests and along the Mergui coast in 
Burma. 

Supplies. S. J. Curtis states that supplies are now limited from the Sunderbans, 
due to overcutting in the past, and that the average out-turn from this locality 
during the past five years was 4,700 c. ft. Rodger’s estimate for Burma is 500 tons 
or more per annum, as it is common in the tidal forests of the Irrawaddy delta and 
also in Mergui. Fair supplies of small logs are available from the Thana District of 
Bombay. 

General Characteristics of the Wood. Sapwood grey; heartwood. light 
reddish-brown; dull to somewhat lustrous, with smooth feel, without characteristic 
odour or taste, light (sp. gr. approx. 0-60), shallowly interlocked-grained in broad 
bands, fine- and even-textured. 

Structure of the Wood: 

Growth rings distinct but inconspicuous, most evident with the naked eye or at low 
magnifications, delimited by a somewhat darker zone of denser fibrous tissue in the outer 
portion of the ring, 5-10 per inch. 

Vessels small to very small, the orifices not distinct with the naked eye, largest near 
the middle or inner third of the ring, grading gradually into smaller vessels in the outer 
portion of the ring, and somewhat smaller at the beginning of the ring, open or in part 
plugged with tyloses, with contiguous rays on one or both sides, forming fine vessel lines 
along the grain partially stuffed with tyloses, the majority solitary and in radial rows 
of 2-4, rarely in longer rows, in radial rows which are partly double, or several con¬ 
tiguous in the tangential plane, quite evenly distributed, 18-32 per mm. 2 ; vessel seg¬ 
ments 230-650 /x long, medium thin-walled, abruptly or attenuate-tailed on one or both 
ends, the largest 135-150 y in diameter; perforations simple, nearly horizontal to oblique; 
inter-vessel pits numerous but not crowded, oval, with medium-wide border and linear 
horizontal orifice reaching nearly to the margin of the pit court, with pitted membrane, the 
maximum diameter 5-8 y; pits leading to contiguous rays several to each ray cell, 
orbicular to oval, with pitted membrane, often uniting to form elliptical-linear pits 
which are frequently vertically elongated and attain a maximum diameter of 15-20 y; 
tyloses fairly abundant, pale brown, thin-walled, rarely with reddish- or orange-brown 
gummy inclusions. 

Parenchyma wanting. 

Fibres non-libriform, medium-coarse, more or less angled in the transverse section 
and definitely aligned in radial rows, somewhat thicker-walled toward the outer margin 
of the ring forming a somewhat darker zone delimiting the growth ring, non-gelatinous, 
frequently septate with a single transverse septum, 340-1,170 y long, 25-30 fi in diameter; 
walls 2-4 y thick; inter-fibre pits numerous, restricted to the radial walls, bordered, with 
short, slit-like, nearly vertical orifice; reddish- or orange-brown gummy infiltration rarely 
present in a narrow peripheral layer. 

Rays not visible with the naked eye, very fine, very elose (15-20 per mm.), separated 
by 1-6 (mostly 1-3) fibres (t), of the same colour as the background forming a fine, 
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^i^mPively inconspicuous fleck on the radial surface, 1-2 (mostly 1) seriate, heterogeneous," 
the largest 27-32 p wide, and 15 plus cells and 350 plus /x in height (max., 41 cells and 
1,040 fi ); pits leading to contiguous vessels several to each ray cell, orbicular to oval, with 
pitted membrane, often uniting to form elliptical-linear pits which are frequently 
vertically elongated and attain a maximum diameter of 15-20 /z; reddish- or orange- 
brown gummy infiltration abundant but not copious in the ray cells; crystals frequent, 
solitary in the * upright ’ cells, arranged in horizontal series; starch deposits not observed. 

Summary. A light, shallowly interlocked-grained in broad bands, fine-textured, 
light reddish-brown wood; liable to end-checking; not refractory under tools, but 
difficult to bring to a smooth surface; featured anatomically by inconspicuous growth 
rings, small to very small vessels borne for the most part solitary or in short radial 
rows of 2-4 and partially plugged with tyloses, the total absence of longitudinal paren¬ 
chyma, medium-coarse fibres aligned in radial rows and frequently with a single trans¬ 
verse septum, and very fine, very close rays which form a fine, relatively inconspicuous 
fleck on the radial surface; a non-ornamental timber of the second class. 

Material . Gamble Specimen, No. 6001: Hand Specimen, source unknown, No. 1007. 

Mechanical Properties. Wt. at 12 per cent, moisture content 38 lb. per c. ft. 
The timber has not been tested for its strength qualities; it is moderately hard and 
strong, and about equal to the timber of Duabartga sonneratioides in this respect. 

Seasoning. S. J. Curtis advocates leaving the logs in water for a couple of 
months after felling, then converting and leaving the sawn stock to season in opeir 
stacks for six months. Our experience with this timber is that it is liable to develop 
end-splits, but not surface-cracks, and to be subject to a less degree to warping. It 
kiln-seasons fairly satisfactorily. 

Durability and Adaptability to Treatment. The heartwood is fairly 
durable, but is liable to white-ant and other insect attack. It may be classed as a 
moderately durable wood. 

Working Qualities. It is easy to saw, but difficult to bring to a good smooth 
surface. It holds nails well. 

Uses, Present and Prospective. Formerly largely used for box planking in 
Calcutta, when the supply from the Sunderbans was larger than it is now. S. J. 
Curtis thinks that this market can be revived when the crop now maturing is avail¬ 
able for exploitation. It is also used in Bengal and Burma for house building, as 
planks, scantlings, door boards, &c., and for rough furniture, deck boards, and ribs of 
boats. Of many species of timber sent for experiment to Patna it proved to be the 
most suitable for opium chests. A good-class packing case wood and therefore a 
species which should be encouraged in localities where the demand is large for that 
class of article. 


Sonneratia Griffithii, Kurz 


References. Gamble, Man. Ind. Timb., 376; Troup, Silv. Ind. Trees, ii. 609; 
Ridley, FI. Mai. Penin., i. 825. 

Vernacular Names. Burrn. Tabyu , laba, lame. 

Habit and Distribution. A moderate-sized tree, 4 ft. in girth, with a cylindri¬ 
cal but often curved stem up to 20 ft. in length. Found in the Tavoy and Mergui 
Districts of Tenasserim. Sonneratia acida, Linn., is another very similar species, 
which is found in the same locality, as also in tidal forests of the Andamans and 
along the West Coast of India; from a commercial point of view this may be classed 
as the same timber. 
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upplies. W. A. Robertson estimates the supply from Mergui and Tavoy at < 
per annum, but adds that at first there would be some difficulty in obtaining 
so large a quantity were a demand to arise. 

General Characteristics of the Wood. Sapwood grey ; heartwood pale 
greyish-brown; dull to somewhat lustrous, with smooth feel, without characteristic 
odour or taste, very light to light (sp. gr. approx. 0-42), soft, straight- or shallowly 
interloeked-grained, very fine- and even-textured. 

Structure of the Wood: 

Growth rings distinct but inconspicuous, most evident with the naked eye or at low 
magnifications (10 x), demarked by denser fibrous tissue towards the outer margin of the 
ring which forms a somewhat darker band, 2-5 per inch. 

Vessels very small to extremely small, the orifices appearing small with a hand-lens, 
largest at the beginning of the ring and grading gradually into somewhat smaller vessels 
in the outer portion of the ring, open, with contiguous rays on one or both sides, forming 
extremely fine vessel lines along the grain, the majority solitary and in radial rows of 2-4 
(mostly 2-3), rarely in double rows, 2 contiguous in the tangential plane, or several 
clustered, quite evenly distributed, 34-50 per mm. 2 ; vessel segments 135-640 y long, 
medium thin-walled, abruptly or attenuate-tailed on one or both ends, the largest 85- 
100 y in diameter; perforations simple, nearly horizontal to oblique; inter-vessel pits 
numerous, oval or angular, with wide border and linear-lenticular, horizontal orifice, 
with pitted membrane, the maximum diameter 5-7 /x; pits leading to contiguous rays 
several to each ray cell, orbicular to oval, with wide orifice with or without semi- 
border, with pitted membrane, the maximum diameter 10-13 y ; tyloses wanting or 
sparse, pale brown, thin-walled. 

Parenchyma wanting. 

Fibres non-libriform, medium-coarse, more or less angled in the transverse section 
and definitely aligned in radial rows, somewhat thicker-walled toward the outer margin 
of the ring, forming a slightly darker zone delimiting the growth ring, frequently septate 
with a single transverse septum, 385-1,100 y long, 30-35 y in diameter ; walls 2-3 y 
thick; inter-fibre pits numerous, restricted to the radial walls, bordered, with slit-iike, 
nearly vertical orifice; yellowish- or orange-brown gummy infiltration rarely present in a 
narrow peripheral layer. 

Rays not visible with the naked eye, very fine, very close (14-21 per mm.), separated 
by 1-7 (mostly 1-3) fibres ( t ), of the same colour as the background forming a fine, 
relatively inconspicuous fleck on the radial surface, 1-2 (mostly 1) seriate, heterogeneous, 
the largest 27-32 y wide and 20 plus cells and 425 plus y high (max., 40 plus cells and 
1,350 y) ; pits leading to contiguous vessels several to each ray cell, orbicular to oval, 
with wide orifice with or without semi-border, with pitted membrane, the maximum 
diameter 10-13 y; yellowish- or orange-brown gummy infiltration abundant but not 
copious in the ray cells; crystals frequent, solitary in the 'upright’ cells, arranged in 
horizontal series (r); starch deposits not observed. 

Summary. Similar to Sonneratia apetala , Ham., but lighter in colour and weight, 
and finer-textured (smaller vessels); the soft wood of the erect root-branches is used 
as a substitute for cork and, cut into slices, is made into entomologists’ boxes, &c.: 
a non-ornamental timber of the third class. 

Material. Gamble Specimens, Nos. 6164, 6247. 

Mechanical Properties. No mechanical tests have been carried out to 
ascertain its strength values. 

Seasoning. Very little is known about the behaviour of this wood when 
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seasoning, other than that, like 8 . apetala , it is liable to end-splitting. Probably 
converting the logs when in a green state and stacking under shelter would go a 
long way to overcome this defect. 

Durability and Adaptability to Treatment, Nothing definite is known 
about the durability of the wood. 

Working Qualities. No information available. 

Uses, Present and Prospective. At present it is little used except for fuel. 
The timber might be worked out from the Mergui coast forests with S. apetala and 
sold with it as box planking. 
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References. Brandis, Ind. Trees, 346 ; Gamble, Man. Ind. Timb., 381; Hooker, FI, 
Br. Ind., ii. 656; Heyne, Nutt. Planten, 2 Druk, ii. 1146-1147; Ridley, FI. Mai. Penan., i. 
864-865; Foxw., Timb. Br. N. Bor., 25; Foxw., Indo-Mal. Woods, 522; Schn., Com. 
Woods Phil., 175; Whitford, For. Phil., ii. 79; Solereder, Sys. Anat. Dicots. i. 406; ii. 
939; Engler u. Prantl, 2 Aufl., xxi. 543-547. 

I 

The Datiscaceae consist of but 3 genera and 5 species which are of interest 
largely because of their small size and circumscribed distribution. Tetrameles 
includes but a single species, T. nudiflora , R. Br., a large tree of India, Ceylon and 
Java. Datisca consists of 2 species of tall glabrous herbs, D. cannabina , Linn., of 
western Asia and the western Himalayas, and D. glomeratci (Presl.), Bail., with 
a range from California to Mexico in western N. America. The 2 species of Octo- 
meles are tall trees with thick twigs and large, thin, long-stalked, simple leaves, 
native to the Malay Archipelago. The family is of little economic importance. 
Datisca cannabma contains a bitter principle which is used in the Orient and in 
Italy as a purgative to combat intermittent fever, certain gastric conditions, and 
scrofula, and the root produces a yellow dye employed in staining silk. Tetra- 
meles and Odomeles possess light, soft woods of little value, suitable only for 
utilization under cover where a weak, perishable timber will suffice. 

TETRAMELES, R. Br. 

References . See under ‘ species * . 

Size and General Distribution. Tetrameles is characterized by alternate, 
simple, broadly ovate, shallowly toothed leaves with cordate base, dioecious 
paniculate (c?) and racemose (9) flowers which appear before the leaves, and 
capsular fruit bearing numerous minute seeds. The sole species is a very tall, fast¬ 
growing, deciduous, buttressed tree. 

Timber Species. T. nudiflora, R. Br. 

General Features of the Wood. See under 4 species \ 

Remarks. See under‘species'. 

Tetrameles nudiflora, R. Br. 

Syn. T. Grahamiana, Wright 

References. Gamble, Man. Ind. Timb., 381; Gamble, FI. Mad., pt. iii, 543: 
Talbot, For. FI. Bom., ii. 74; Parkinson, For. FI. Andam., 181; Rodger, For. Pro. 
Burra., 31 ; Ind. For. Rec, v, pt. i, 4; ix, pt. v, 45; Brandis, Ind. Trees, 346; Hooker, 
FI. Br. Ind., ii. 657; Troup, Silv. Ind. Trees, ii. 612; Troup, Ind. Woods and Uses, 262; 
Den Berger, Proef. Bosch., Java, Med. xiii. 133; Heyne, Nutt. Planten, 2 Druk, ii. 
1146; Moll, Mik. Holzes, iii. 631-635; Ridley, FI. Mai. Penin., i. 865; Foxw., Indo-Mal. 
Woods, 522. 

Trade and Vernacular Names. Thitpok. Vern. Andam, ThitpoJc ; Ass. 
Tulla, bhelu, bolong ; Beng. Sandugaza ; Nepal, Hoogia , mainakat ; Lepcha, Payomko ; 
Bom. Mar. Ugad, kapsin, bondsa ; Kan. Jermala , bondale ; Burm. Thitpok , baing, 
sawbya ; Sh. Mai-taung , mai-yum-myen, mai-nao-nau ; Kc. Bad-aumg ; Mad. Tam. 
Chini. 
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it and Distribution. A very large tree; Gamble describes it as a hta 
ree } 150 ft. in height, 100 ft. to the first branch and 30 ft. in girth. More commonly 
of smaller size with a 50 ft. cylindrical, straight stem, 10 ft. to 12 ft. in girth. Large 
buttresses, which are prominent in trees of large size, often occur at the base. Found 
in the eastern Himalayas, in Sikkim and Bhutan; in Assam, especially in the 
Surma Valley and Garo Hills; in Chittagong, Upper and Lower Burma, Tenasserim, 
the Andaman Islands, and the Western Ghats from Bombay to Travancore. 

Supplies. Common in the moist forests of Burma; Rodger estimates the 
annual supply from that Province at 1,000 tons. Parker, recording its occurrence 
in Tavoy and Mergui, states that moderate quantities are available, and suggests 
that it could be worked out with Bombax and Sterculia woods. A. H. M. Barrington 
estimates the supply from the Andamans at anything from 500 to 800 tons per annum. 
When touring in Assam, in connexion with a tea box inquiry, the Forest Economist 
found the supply from the Surma Valley to be considerable, but as this timber 
was preferred to any other for tea boxes, supplies had been much reduced, and it 
was necessary to go far afield to obtain good logs. Fairly common in Bengal, 
especially in the Buxa and Kurseong Divisions. The estimated annual out-turn 
from the Kurseong, Kalimpong and Jalpaiguri Divisions is 700 c. ft., 8,000 c. ft., 
and 400 c, ft. respectively, in logs up to 50 ft. in length and 6 ft. to 7 ft. in girth. 
A common tree in many West Coast forests, especially in Malabar, where C. E. C. 
Cox records it as one of the commonest species. The West Coast ports could 
probably supply some 500 tons per annum. 

General Characteristics of the Wood. White when first exposed, rapidly 
changing to a pale yellowish-grey, dirty yellow, or light golden-brown; heartwood 
not distinct; lustrous, with rather rough feel, without characteristic odour or 
taste, very light (sp. gr. approx. 0*34), interlocked-grained in broad bands, 
coarse-textured. 

Structure of the Wood: 

Growth rings scarcely distinguishable or wanting; when present, delimited by smaller 
vessels and somewhat denser fibrous tissue in the outer portion of the ring, 2-5 per inch. 

Vessels very large to medium-sized and small, the orifices of the larger plainly visible 
with the naked eye, largest through the median portion of the ring, smallest near the 
outer boundary of the ring, and somewhat smaller at the beginning of the ring, but 
exhibiting a gradual gradation throughout, open, often with contiguous rays on one or 
rarely on both sides, forming broad but non-contrasting vessel lines along the grain quite 
free of inclusions, mostly solitary and in radial rows of 2-3 (usually 2), rarely 2 contiguous 
in the tangential plane or in tetrads, quite evenly distributed but rather distant, 2-9 per 
mm. 2 ; vessel segments long (440-1,770/u), thin-walled, truncate or abruptly tailed 
(usually on one end), the largest 250-270 /j, in diameter; perforations simple, horizontal 
or nearly so; inter-vessel pits numerous, oval to orbicular or polygonal through crowding, 
with broad border and linear-lenticular horizontal orifice reaching to or beyond the 
limits of the pit cavity, the maximum diameter 8-10 fi ; pits leading to contiguous 
rays fairly numerous to each ray cell, more or less reticulately grouped, mostly oval 
to elliptic-lenticular and variously orientated, with wide orifice and narrow border, the 
maximum diameter 15-30 fi ; tyloses wanting. 

Parenchyma paratraclieal, forming a 1-several seriate sheath which is only inter¬ 
rupted by rays contiguous to the vessel, not infrequently with short, several seriate, 
lateral extensions which extend beyond neighbouring rays and end blindly or unite 
adjacent vessels; these lateral extensions are not evident at low magnifications (10 x); 
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_£cells near the margins of the parenchimatous tracts are arranged in cambiform rows 
of 4 or more units; cells contiguous to the vessels strongly peripherally flattened, with 
maximum diameter of 70-90 /x; cells farther removed from the vessels angular, the 
maximum diameter 35-45 g; infiltration wanting; starch deposits occasional; crystals 
wanting. 

Fibres non-libriform, very coarse, more or less polygonal in the transverse section 
and aligned in radial rows, non-gelatinous, non-septate or rarely septate, short (270- 
550 fx. long), abruptly tapering, 38-42 g in diameter; walls 2-3 g in thickness; inter-fibre 
pits fairly numerous, mostly confined to the radial walls, arranged in vertical series, with 
narrow border and slit-like, steeply oblique orifice; infiltration wanting. 

Rays relatively conspicuous, medium-coarse, straight, 4—7 per mm., separated by 
2-12 rows of fibres, of the same colour as, but more lustrous than, the background forming 
a fairly fine, handsome fleck on the radial surface, 1-6 seriate, heterogeneous, divisible on 
the basis of size into two sorts; (a) narrow rays much less numerous than the broad 
rays, 1-2 seriate, 1-8 cells and up to 500 g in height, consisting wholly or almost wholly 
of ‘upright’ cells; (6) broad rays with maximum width of 80-92g, 3-6 (frequently 4) 
seriate and consisting wholly of ‘horizontal’ cells through the medium portion, tapering 
abruptly to uniseriate margins consisting of ‘ upright ’ cells, the tallest 30 plus cells and 875 
plus g in height (maximum, 40 plus cells and l,350g); pits leading to contiguous vessels 
fairly numerous to each ray cell, more or less reticulately grouped, mostly oval to elliptic- 
lenticular and variously orientated, with wide orifice and narrow border, the maximum 
diameter 15-30 g; pale orange-brown gummy infiltration occasional in scattered cells; 
starch deposits numerous; crystals wanting. 

Summary. A very light, coarse-textured, interlocked-grained in broad bands, 
lustrous, white to yellowish-grey or light golden-brown wood; seasons readily but sub¬ 
ject to stain if not quickly dried; works readily under tools and exhibits a fairly fine, 
handsome fleck on the radial surface; featured anatomically by wide, faintly delimited 
growth rings, very large to medium-sized and small vessels encircled by a fairly narrow 
sheath of parenchyma, very coarse, short, angled, abruptly tapering fibres arranged in 
radial rows, and relatively conspicuous, straight rays which form a fairly fine, handsome 
fleck on the radial surface; a soft, weak, perishable timber of the second class. 

Material. Gamble Specimen, No. 6795. 

Mechanical Properties. Wt. at 12 per cent, moisture content 22 lb. per c. ft. 
(Buxa, Bengal). Gamble, quoting Kurz, gives P=321. It is not a strong timber, 
and not unlike that of Bombax malabaricum., but slightly harder and more brittle. 
It holds nails well, an essential property for a box wood. 

Seasoning. Air-seasoning experiments were carried out in the Kalimpong 
Division of Bengal by the staff of the Forest Research Institute, Dehra Dun, in 
co-operation with the Divisional Forest Officer, and the final inspection was carried 
out by C. V. Sweet. The wood can be seasoned with little difficulty provided care 
is taken to avoid insect attack, stain and decay. The best results were obtained 
by converting the logs when in a green state; end-splitting only occurred in wide 
planks which included the core, whereas boards of relatively narrow width neither 
developed end-splits nor surface-cracks. Timber left in the log was badly damaged 
by small borers and was also decayed, while water-seasoning resulted in consider¬ 
able splitting and decay {Ind. For. Rec., x, pt. v, 45). 

Durability and Adaptability to Treatment. Not a durable timber, though 
F. J. Colley calls it durable for its class. Gamble, quoting Bourdillon, says that, if 
rubbed with fish-oil and used in salt water, a boat made of it will last for 8 to 10 
years. 
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S^-^Wokking Qualities. It saws with ease and works to a fairly smooth surface, 
better than might be expected. It peels easily and cuts to a clean surface on a 
rotary cutter and makes up into a strong, serviceable ply-board. 

Uses, Present and Prospective. In large demand for packing cases, tea 
boxes, and cutch chests. An interesting state of affairs exists in Assam in connexion 
with the tea box trade, in that in the Surma Valley the tea planter specifies this 
timber in preference to any other, including that of Bombax, whereas in the Assam 
Valley he will not take Tetrameles, but specifies Bombax. In Madras and Burma it 
is also in great demand as a box wood. It is also used for dugouts and to a 
less extent as ceiling boards, cheap planking cases, for well construction, and in the 
Kolar Gold Fields for head boards and buffers. A good timber of its class. As soft 
woods for cheap boarding are not common in India, all such species are well 
worth protecting and their cultivation should be encouraged. 
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Rbfbbences. Brandis, Ind. Trees, 354; Gamble, Man. Ind. Timb., 388-392; Hooker, 
FI. Br. Ind., ii. 741; Moll, Mik. Holzes, iii. 694-737; Ridley, FI. Mai. Penin., i. 889-895; 
Lecomte, Bois Indo-Ch., 161-162; Foxw., Indo-Mal. Woods, 537-538; Whitford, For. 
Phil., ii. 89; Kanehira, Anat. Char. Form. Woods, 122-123; Kanehira, Iden. Imp. Jap. 
Woods, 33 -35; Piccioli, Tecnologia del Legno, 132, 289, 305; Stone,Timb. Com., 138-141; 
Brown, Atlas of the Com. Woods of the U.S., New York State College of Forestry, Bull, 
xix (1927) 52,53; Koehler, Guide Book for the Identification of Woods used for Ties and 
Timb., TJ.S. For. Prod. Lab. Bull. (1917), 56, 57; Sargent, Woods of the U.S. (1885), 49™ 
51; Sargent, Manual of the Trees of N. America, 2 ed. (1926), 779-790; Horne, The Struc¬ 
ture and Affinities of Davidia involucrata , Baill., Trans. Linn. Soc. (London), 2 ser., Bot., 
vii, pt. 14 (1909), 307 ; Petersen, Diagnostisk Vedanatomi (1901), 68 (Cornus sp.); Ser- 
torius, Beitr. z. Kenntnis d. Anatomie d. Cornaceae, Biss., Munchen, 1893; Wangerin, 
Bie Umgrenzung und Gliederung der Familie der Cornaceae, Biss., Halle-Wittenbirg, 
1906; Solereder, Sys. Anat. Bicots., i. 432; ii. 948; Engler u. Prantl, iii, No. 8, 250-271. 

The Cornaceae (inclusive of the Nyssaceae) comprise a relatively small family of 
13 genera and approximately 100 species of shrubs, trees, or rarely herbs, with oppo¬ 
site or alternate, entire or toothed or rarely lobed, exstipulate leaves, perfect or 
dioecious or polygamo-dioecious flowers in axillary or terminal heads, cymes, or 
panicles, and drupaceous or baccate fruits. This group has a very wide distribution 
throughout the temperate and sub-tropical regions of the northern hemisphere, 
a few species extending south of the equator, but attains its best development in 
point of number of genera and species in Asia. 

The economic importance of the Cornel or Dogwood family rests mainly on the 
ornamental value of various species of Cornus which are propagated chiefly for 
their handsome flowers and, in some cases, for their showy fruits and the winter 
effect of their brightly coloured branches. Among the best-known American cornels 
are C.florida , Linn., C. stolonifera , Michx., and C. alternifolia , Linn. The cornelian 
cherry, C . mas, Linn., is an ornamental shrub which is also well known to nurserymen. 
This came originally from central and southern Europe and western Asia, and has 
been cultivated since ancient times; its scarlet acidulous fruit is edible and is fre¬ 
quently made into preserves and cordials in Europe. Various species of Aucuba , 
Oriselinia, Ilelwingia and Corokia are also of distinct ornamental value and are 
cultivated out of doors, when hardy, or under glass. From the timber standpoint 
this family is not especially significant. Woods of varying quality and importance 
are produced by the genera Nyssa , Cornus , Marlea and Mastixia. N. sylvatica , 
Marsh., and N. aquatica , Marsh., of the eastern United States, and N. sessiliflora, 
Hook. L, of the eastern Himalayas, are valuable timber trees. Cornus florida , 
Linn., of the eastern United States, in spite of its small stature, is converted into 
lumber owing to certain qualities inherent in this wood which recommend it for 
specific purposes. Cornus is rich in tannic acid, and the bark and occasionally 
the leaves and unripe fruits are used in the manufacture of tonics, astringents and 
febrifuges. 

As a group, the woods of the Cornel family are not especially distinctive, and it 
is therefore difficult to give general characters of much value. The colours range 
from white or pinkish-white through shades of grey, greenish- or brownish-grey, to 
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olive-brown, or nearly black; distinct heartwood is present i 
species and lacking in others. Alanguim Lamarckii, Thw., is pleasantly scented, 
and certain of the Cornus timbers have a disagreeable odour. The weight and 
hardness vary between wide extremes; some of the Mastixm woods are very light 
and soft; the Nyssa and many of the Cornus species have moderately heavy and 
moderately hard woods, and the other end of the scale is represented by the hard 
and heavy timbers of Cornus florida, Linn., and Aucvba hirnalaya, Hook. f. The 
grain varies from straight or nearly straight to twisted or deeply and more or less 
irregularly interlocked; the latter holds especially for the American species of 
Nyssa, which are- difficult to season on this account. Even and fine or very fine 
texture features all of these timbers. 

Growth rings are generally present but relatively inconspicuous. The vessels 
range from small to very small or minute, and are mainly solitary and in short 
radial rows of 2-3 ; those of the springwood are usually somewhat larger, but the 
transition in size through the ring is generally very gradual; tertiary spirals have 
been reported in the vessel walls of certain Cornus, Aucvba, Oarrya and Toricellia 
species; scalariform perforations with many or few bars are present in the secondary 
xylem of most of these woods, and, in those instances where they are lacking, they 
are usually to be found in the more conservative primary wood. The development 
of parenchyma is greatly reduced throughout the group. In the lighter, softer 
types, the fibres are non-libriform and relatively coarse or coarse, with wide lumen 
and fairly thin walls; the ground-mass of the heavier timbers, on the other 
hand, frequently consists of libriform fibres with narrow lumen and very thick 
walls; the fibre pits may be bordered, simple, or both simple and bordered; septa- 
tion by delicate transverse walls is of sporadic occurrence. The rays for the most 
part are fine (1-5 seriate), relatively close, and commonly high; two types of rays 
are frequently present, a narrow form, consisting wholly of ‘upright’ cells, and a 
wider sort with an expanded portion of ‘ horizontal ’ or largely of ‘ horizontal ’ cells, 
with uniseriate marginal extensions of ‘upright’ cells. 

The Comaceae are represented in India by 7 genera and at least 15 species. 
One species of Nyssa is a timber tree of the second class. 

NYSSA, Linn. 

References. Hooker, FI. Br. Ind., ii. 747; Nordlinger, Querschnitte, Bd. viii 
(1878), 47; Boulger, Wood, 292; Howard, Timb. World, 298; Picoioli, Tecnologia del 
Legno, 305; Brown, Atlas of the Com. Woods of the U.S., New York State College of 
Forestry, Bull, xix (1927), 52; Koehler, Guidebook to the Woods used for Ties and 
Timbers, U.S. For. Pro. Lab. Bull. (1917), 56,57; Sargent, Woods of the U.S. (1885), 50- 
51; Sudworth and Mell, Distinguishing Characteristics of North American Gum Woods, 
U.S. For. Service, Bull. 103,1911. 

Size and General Distribution. Nyssa consists of 6 species of trees with 
alternate, simple, entire or toothed leaves; minute greenish-white polygamo-dioe- 
cious flowers in capitate clusters, and drupaceous fruit. The genus reaches its best 
development in point of numbers in the eastern United States, where 4 species 
are recognized, 2 of which are commercial timbor trees. A fifth species is con¬ 
fined to central and western China. N. sessiliflora, Hook, f., occurs within the 
range of this Manual and is a large evergreen tree distributed from the eastern 
Himalayas southward through the Malay Peninsula to Sumatra and Java. 
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^Timber Species. N. sessiliflora, Hook, f. 

General Features of the Wood. See under‘species’. 
Remarks. See under ‘species’. 
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Nyssa sessiliflora, Hook. f. 


References, Gamble, Man. Ind. Timb., 392; Brandis, Tnd. Trees, 357; Troup, 
Ind. Woods and Uses, 200; Beekman, Proef. Bosch., Java, Med. v. 59-61; Den Berger, 
Proef. Bosch,, Java, Med. xiii. 148; Heyne, Nutt. Planten, 2 Druk, ii. 1216-1217; Moll, 
Mik. Holzes, iii. 730-737; Ridley, FI. Mai. Penin., i. 895. 

Vernacular Names. Beng. Kalay , chilauni ; Lepcha, Tmnbrung. 

Habit and Distribution. A large tree, with a straight and fairly cylindrical 
stem, W. Hodge writes that in Kurseong the tree grows to 5 ft. to 6 ft. in girth, 
with a 30 ft. clear stem, while Gamble states that it occasionally reaches a height of 
100 ft. to 120 ft. Found in the Eastern Himalayas in Sikkim and Bhutan, at over 
5,000 ft. elevation; in Assam, especially in the Cachar Hill Tracts, Khasia Hills, 
and in some of the hills of Burma, at elevations over 4,000 ft. 

Supplies. The tree is quite common in the Darjeeling Himalayas, but is often 
found in inaccessible places. The Bengal Divisions of Kurseong and Kalimpong 
can supply annually approximately 1,500 c. ft. and 3,000 c. ft. respectively, in logs 
up to 50 ft. in length with a 4 ft. to 5 ft. girth. W. A. Robertson, writing on the 
species in Burma, states that it has no commercial importance at present owing 
to the distant localities in which it is found. 

General Characteristics of the Wood. Pale yellowish-white when first 
exposed, ageing to light yellowish-brown, greyish-brown, or light brown; heart- 
wood not distinct; somewhat lustrous, working smooth, without characteristic 
odour or taste, light (sp. gr. approx. 0-61), straight-grained or nearly so, even- 
and medium fine-textured. 

Structure of the Wood: 

Growth rings distinct, most conspicuous with the naked eye, not sharply defined at 
higher magnifications, demarked by denser fibrous tissue in the outer portion of the ring 
which forms faint pale-brown striations along the grain on the radial surface, 4-8 per inch. 

Vessels small to very small, the orifices not visible with the naked eye, largest near 
the inner third or beginning of the ring and grading gradually into somewhat smaller 
vessels near the outer margin of the ring, sometimes exhibiting more or less of a tendency 
towards zonation in ooncentric belts, open, generally with contiguous rays on one or both 
sides, forming very fine straight vessel lines along the grain, the majority solitary (often 
appearing paired in the tangential plane, owing to overlapping ends) and in radial rows 
of 2-3 (mostly 2), less frequently forming tetrads or several in an irregular cluster, fairly 
evenly distributed b ut generally somewhat more numerous in the outer portion of the ring, 
10-20 per mm. 2 ; vessel segments long (800-1,445 /a), thin to medium thick-walled, with 
steeply oblique ends, the largest 100-120 fi in diameter; perforations latticed, consisting 
of 40-60 fine, horizontal, occasionally branched bars separated by somewhat wider 
openings; inter-vessel pits numerous, oval for the most part, in horizontal close rows, 
with wide border and lenticular orifice, with maximum diameter of 8-11 g, at times 
united to form scalariform bordered pits which are arranged in parallel series and extend 
partly or nearly across the tangential wall of the vessel; pits leading to contiguous rays 
numerous to each ray cell, oval to elliptical, more or less arranged in horizontal rows, 
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fairly wide semi-border and lenticular, horizontal or somewhat oblique orifice, the 
maximum diameter 5-7 /a, rarely confluent; tyloses wanting; gummy inclusions not 
observed. 

Parenchyma paratraeheal and metatracheal, in long cambiform rows of 6-9 units 
along the grain which frequently measure 300 plus p in height; (a) paratraeheal paren¬ 
chyma sparse, confined for the most part to single cells contiguous to the tangential walls 
of the vessels, peripherally flattened, the maximum diameter 40-50 /z; (b) metatracheal 
parenchyma fairly abundant, interspersed through the fibrous tissue, scattered or in 
short, mostly uniseriate, interrupted rows which end blindly or unite adjacent rays; cells 
generally flattened in the tangential plane, the maximum diameter 40-50 ft ; yellowish- 
or orange-brown gummy infiltration occasional in the cells; crystals not observed (Moll 
reports crystals in this species—see Moll, J file. Holzes , iii. 736); starch deposits abundant. 

Fibres non-libriform, very coarse, angled in the transverse section and definitely 
aligned in radial rows, thicker-willed in the outer portion of the ring, frequently con¬ 
tiguous to the vessels, non-gelatinous, non-septate or very rarely with several thin trans¬ 
verse septae, long (1,000-3,200 fi), 45-51 /z in diameter, frequently with stratified walls; 
lumen wide; walls 3-8 y in thickness; inter-fibre pits numerous, arranged in vertical 
uniseriate rows, most numerous on the radial walls, bordered, with slit-like, nearly vertical 
orifices extending well beyond the margin of the pit court; infiltration not observed. 

Rays not distinct with the naked eye, fine, medium close (10—13 per mm.), separated 
by 1-4 (often 1-2) rows of fibres, straight or nearly so, of the same colour as the back¬ 
ground forming a high, relatively conspicuous fleck on the radial surface, 1-3 (rarely 4) 
seriate, heterogeneous, divisible on the basis of size and composition into two types; 
(a) narrow rays consisting wholly of ‘upright’ cells, 1-2 (mostly 1) seriate, 2-25 (often 
7-10) cells high; ( b) broader rays 3 or rarely 4 seriate and consisting wholly of ‘ horizontal’ 
cells or with occasional ‘upright’ cells through the median portion, generally with mar¬ 
ginal uniseriate extensions of upright cells along the grain which occasionally unite, form¬ 
ing compound rays consisting of 2 or occasionally several simple rays; maximum width of 
6 6 rays 35-42 /z; maximum height of * b ’ rays (where not united along the grain) 25 plus 
cells and 1,000 plus /z; pits leading to contiguous vessels numerous to each ray cell, oval 
to elliptical, more or less arranged in horizontal rows, with fairly wide semi-border and 
lenticular, horizontal or somewhat oblique orifice, the maximum diameter 5-7 /z; yellowish- 
or orange-brown gummy infiltration occasional in the parenchyma cells, generally form¬ 
ing a peripheral layer; crystals wanting; starch grains abundant in the upright cells. 

Summary. A light, straight-grained, even- and medium fine-textured, yellowish- 
brown, greyish-brown, or light brown wood; in contrast to the Nyssa timbers of the 
eastern United States, this wood seasons well and works readily under tools; featured 
anatomically by evident but not conspicuous growth rings, small to very small vessels 
borne for the most part solitary (appearing paired in the tangential plane owing to 
sloping ends) and in radial rows of 2-3, long vessel segments, equipped with oblique 
latticed perforations consisting of 40-60 fine horizontal bars, sparse paratraeheal 
and relatively abundant metatracheal parenchyma which is arranged for the most part 
in broken, uniseriate, tangential lines, very coarse fibres in radial rows, and fine, medium- 
close, high rays of two types which form an appreciable fleck on the radial surface; 
a valuable, non-ornamental timber of the second class. 

Material. Gamble Specimen, No. 6112. 

Mechanical Properties. Wt. at 12 per cent, moisture content 39 lb. per c. ft. 
The timber has not been tested for strength. It is moderately hard and strong. 

Seasoning. Not a difficult timber to season, but somewhat liable to stain and 
sawn stock should therefore be open-stacked in a well-ventilated situation. 
Durability and Adaptability to Treatment. It is durable under cover but 
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is liable to attack from insects. There are no records that it has ever been 
antiseptically treated. 

Working Qualities. A very easy wood to saw and works to a bright smooth 
surface; on a lathe it turns up well, peeling off in long shavings, and it requires 
little hand-finishing. 

Uses, Present and Prospective. Commonly used for building in the eastern 
Himalayas; it is also used as a tea box wood. It may be classed as of moderate 
quality for constructional purposes and of superior quality for tea boxes. It should 
be admirably suited for backing boards of cupboards, bottoms and sides of drawers, 
cheap chairs, small tables, and similar purposes. 
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REFERENCES. Brandis, Ind. Trees, 364-398; Gamble, Man. Ind. Timb., 399-426; 
Hooker, FI. Br. Ind., iii. 17-210; Troup, Silv. Ind. Trees, ii. 613-632; Den Berger, Proef. 
Bosch., Java, Med. xiii. 160-166; Eeden, Houtsoorten van Nederl. Oost-Indie (1906), 153- 
158; Heyne, Nutt. Planten, 2 Druk, ii. 1382-1413; Moll, Mik. Holzes, iv. 21-246; Ridley, 
FI. Mai. Penin., ii. 3-177; Bargagli-Petrucci, Sulla struttura dei leg n ami raccoltiin Borneo 
dal Dott. O. Beccari, Malpighia, xvii (1903), 86-87; Lecomte, Bois Indo-Ch., 209-218; 
Foxw., Indo-Mal. Woods, 559-562; Schn., Com. Woods Phil., 212-215; Whitford, 
For. Phil., ii. 99-100: Kanehira, Anat. Char. Form Woods, 125-131; Lecomte, Bois 
Madagas., 138-142; Unwin, W. Afr. For. and Forestry, 60, 79, 89, 113, et aL ; Baker, 
Hardwoods Austr., 299-302; Brown, Sec. Xylem. Haw. Trees, 352-365; Rock, Indig. 
Trees Haw. Is., 429-469; Rock, Ornam. Trees Haw., 199-201; Burgerstein, Anat. 
Unters. argentinscher Holzer, Ann. d. k. k. Naturhist. Hofmuseums, Bd. xxvi (1912), 26, 
27 ; Burgerstein, Anat. Unters. samoanischer Holzer, Denkschr. Wiener. Akad., Bd. 84 
(1908), 491-494; Dop, Rech. morphol. et anat. s. u. Rubiacet nouvelle d. Madagascar 
(Dirichletia), Ann. Inst. col. Marseille, xv (1907), 8; Michael, Vergl. Unters. u. d. Rau 
d. Holzes d. Compositen, Caprifoliaceen u. Rubiaceen , Diss., Leipzig (1885), 45; Schenck, 
Beitr. z. Anat. d. Lianen, Heft 5 der Bot. Mittheilungen aus der Tropen (1893), 
245-246; Solereder, Studien iiber die Tribus der Gaertnereen, Benth.-Hook., Ber. d. d. 
bot. Ges., Bd. viii (1890), 76, 85, 94; Solereder, Ein Beitrag. z. anat. Charakteristik u. z. 
Systematik d. Rubiaceen , Bull, de THerbier Boissier, T. i, 1893; Tolle, Beitr. z. vergl. 
Anat. d. Rubiaceen , Diss., Gottingen (1913); van Riemsdijk, Anat. onderzoek v. h. Hout 
van eenige tropische Rubiaceen , Diss., Leiden (1875); Pfeiffer, Houtsoorten Suriname, 
Deel i. 458-460; Record, Timb. Trop. Ainer., 546-552; Solereder, Sys. Anat. Dieote., 
i. 444; ii. 950; Engler u. Prantl, iv, No. 4, 1-156. 

The Rubiaceae are well represented in both hemispheres and consists of about 
350 genera and nearly 6,000 species of trees, shrubs, and perennial or rarely annual 
herbs, some climbing, with opposite or whorled, simple, entire leaves and cap¬ 
sular, achene-like or drupaceous fruits. The Madder family is chiefly tropical 
and is composed largely of woody plants, a few herbaceous genera occurring in 
temperate regions. 

Outside the forestry sphere, the economic significance of the Rubiaceae rests 
largely on the great value of a relatively small number of its representatives, 
although many of these plants produce products of minor importance. To this 
assemblage belong such well-known plants as the coffee tree, Goffea arabica , Linn., 
and the various species of Cinchona which are the source of cinchona bark and 
quinine. The drug ipecacuanha, or, as it is more familiarly known, ‘ipecac’, 
comes from a species of Cephaelis , a native of Brazil, and other plants of this group 
enjoy a more or less deserved reputation for their medicinal properties. Various 
species of Rubia and Relbunium contain the red dye, alizarin, and were grown 
extensively before the advent of aniline stains, and Morinda species as a source of 

dyes and Oldenlandia umbellata , Linn., were at one time well-known dye plants 
of the trade. Several species of Gardenia are cultivated for their ornamental foliage 
and decorative flowers, and those of Galium (bed-straws) are used en masse as 
borders to flower-beds, along walks, &c. A few rubiaceous plants such as Sarco - 
cephalus esculentus, Afzel., the Sierra Leone peach, Alibertia edulis, Rich., and 
Genipa americana y Linn., of tropical America, have edible fruits. 


MiNisr^ 


RUBIACEAE 

woods of the Madder family range from white or creamy white 
of yellow, orange, rarely red or rose, to brown, but the prevailing colour is 
pale yellow; the heartwood is generally not distinct, but, where present, the transi¬ 
tion from the sapwood is very gradual; as a rule the colour is very uniform and 
figure in the wood is exceptional; many of these timbers fade upon exposure. 
The hardness ranges from soft to moderately hard or hard, the two latter grades 
predominating. Weight fluctuates between light and heavy; the Indian species 
are generally moderately hard and heavy. Straight-grain and even- and medium 
fine to fine-texture are the rule, the latter prevailing to such an extent that a num¬ 
ber of these timbers are excellent turnery woods and possible substitutes for box¬ 
wood. 

The anatomical features present a surprising uniformity for such a large group. 
The vessels vary from medium-sized to small or very small in the great majority 
of these timbers, and are usually solitary and in short radial rows of 2-3; the vessel 
segments are frequently rather long (up to 1,000 plus y) and generally have simple 
perforations although latticed perforations may occur side by side with these in 
many species, especially near the primary wood; tyloses are generally wanting 
and tertiary spirals are of very rare occurrence; gum inclusions may (Randia 
species) or may not be present. The wood parenchyma is but slightly developed 
in some species and abundant in others ; the paratracheal parenchyma is usually 
sparse and is confined for the most part to the tangential walls of the vessels; the 
metatracheal parenchyma is more abundant and occurs scattered and in narrow, 
broken, 1-3 (mostly 1) seriate lines separated by 1-8 fibres which span the narrow 
interval between adjacent rays or extend across several rays. The fibres range from 
non-libriforni to semi-libriform or libriform; they may or may not be aligned in 
radial rows and frequently abut directly on the vessels, especially on the tangential 
walls; often the fibres have attenuate ends and hence appear very variable in size 
in the transverse section; fibre pits with a distinct border are the rule. The rays 
are fine to very fine (1-few seriate), usually close, often very high, and frequently 
make up a very appreciable volume of the wood; two sorts may be distinguished 
except in very rare instances, a narrow 1-4 (mostly 1) seriate type consisting wholly 
of ‘upright’ cells and a broader type 2-12 seriate comprised wholly or largely 
of ‘horizontal’ cells through the thickened portion, and with short or long, mostly 
uniseriate, marginal extensions along the grain which resemble the narrow rays 
and not infrequently unite, forming compound rays extending over two or more tiers. 
The infiltration content is greatly restricted and crystals are frequently wanting. 
Horizontal schizogeneous gum canals have been reported as sporadic in Hymeno - 
dictyon excelsnm, Wall. 

Hooker, in his Flora of British India , lists 91 genera and over 550 species of 
native and naturalized fubiaceous plants. Fourteen commercial timber species 
are included in this number, grouped in 10 genera. Of these, 2 produce timbers 
of the first class, 2 of the second class, while the remainder are relatively un¬ 
important woods of the third class. 

SARCOCEPHALUS, Afzel. 

References. Brandis, Ind. Trees, 366-367; Hooker, FI. Br. Ind., iii. 22; Heyne, 
Nutt. Planten, 2 Druk, ii. 1395-1396; Ridley, Timb. Mai. Benin., Agr. Bull. Str. and 
Fed. Mai. States, n. ser., i (1902), 209; Bargagli-Petrucci, Sulla struttura dei legnami 
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iolti in Borneo dal Dott. O. Beccari, Malpighia, xvii (1903), 80; Lecomte, Bois 
Indo-Ch., 210; Foxw., Indo-Mal. Woods, 562; Unwin, W. Afr. For. and Forestry, 113, 
146, 401-405, 441; Burgerstein, Anat. Unters. samoanischer Holzer, Benkschr. Wiener 
Akad., Bd. 84 (1908), 494; Tolle, Beitr. z. vergl. Anat* d. Eubiaceen , Diss., Gottingen 
(1913), 14. 

Size and General Distribution. Sarcoce/phalus is confined to the eastern 
hemisphere and consists of approximately 25 tropical species of shrubs or trees 
with large, opposite, simple, coriaceous leaves equipped with large or small inter- 
petiolar stipules, and large, globose, fleshy, multiple fruits. The genus ranges from 
tropical Africa through the Indo-Malayan region to Australia and the Samoan 
Islands. Two species enter the Indian flora, one of which, S.cordatus, Miq., extends 
through Ceylon, the Malay Peninsula and Archipelago, Cochin-China, and Aus¬ 
tralia. S. escukntus , Afzel., the Sierra Leone peach, is an important timber tree of 
tropical Africa. 

Timber Species. S. cardatus , Miq. 

General Features of the Wood. See under'species’. 

Remarks. See under'species’. 

Sarcocephalus cordatus, Miq. 

Syn. Nauclea cor data, Roxb. 

References. Gamble, Man. Ind. Timb., 400 ; Rodger, For. Pro. Burm., 31; Kane- 
hira, Anat. Notes Ind. Woods, 14; Nordlinger, Querschnitte, Bd., vi (1874), 28; Den 
Berger, Proef. Bosch., Java, Med. xiii. 165-166; Heyne, Nutt. Planten, 2 Druk, ii, 1395- 
1396; Moll, Mik. Holzes, iv. 46-52; Lecomte, Bois Indo-Ch., 210; Foxw., Indo-Mal. 
Woods, 562; Whitford, For. Phil., ii. 99-100; Boulger, Wood, 154. 

Vernacular Names. Burm. Ma-u , ma-u-lettanshe, rna-u-hadon , ma-u-ldan, 
ma-u-gyi ; Tg. Prung. 

Habit and Distribution. A moderate-sized to large tree, up to 7 ft. in girth with 
a 30 ft. bole. Found in Upper and Lower Burma, generally on low-lying ground. 

Supplies. Rodger estimates the annual supply at 500 tons per annum. 

General Characteristics of the Wood. Sap wood greyish-white to uniform 
pale yellow (resembling haldu, Adina cordifolia, Hook, f.), grading gradually into 
the heartwood; heart wood bright yellow or orange-yellow when first exposed, fading 
somewhat with age; dull to somewhat lustrous, with smooth waxy feel, without 
characteristic odour or taste, light (sp. gr. approx. 0*55), straight-grained, medium 
coarse- and even-textured. 


Structure of the Wood: 

Growth rings scarcely distinct or wanting; when present, delimited by somewhat 
denser fibrous tissue near the outer margin of the ring, 4-7 per inch. 

Vessels large to medium-sized or small, the orifices of the larger visible with the naked 
eye, exhibiting little or no variation in size or numbers within the growth ring, open, with 
contiguous rays on one and frequently on both sides, forming fine, straightish vessel lines 
along the grain, solitary and in radial rows of 2-4 (mostly 2-3), evenly distributed, 8-12 
per mm. 2 ; vessel segments 435-1,070 /x long, thin-walled, truncate or abruptly or attenu¬ 
ate-tailed on one or both ends, the largest 190-210/x in diameter; perforations simple, 
nearly horizontal to oblique; inter-vessel pits numerous but not crowded, orbicular to 
oval, with broad border and linear-lenticular horizontal orifice reaching to the margin 
of the pit cavity, with pitted membrane, the maximum diameter 6-8 /x; pits leading to 
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numerous to each ray cell (most numerous where they lead to ‘ 
cells), orbicular to oval, with wide semi-border and short, linear-lenticular, horizontal or 
oblique orifice, with pitted membrane, the maximum diameter 6-8 p ; tyloses wanting; 
gummy inclusions not observed. 

Parenchyma paratracheal and metatracheal, in cambiform rows of mostly 6-8 units 
along the grain; ( a ) paratracheal parenchyma extremely sparse, restricted to occasional 
cells contiguous to the tangential walls of the vessels, the maximum diameter 40-50 p; 
(6) metatracheal parenchyma relatively abundant, in part scattered, frequently aligned 
in concentric, mostly uniseriate, interrupted lines which generally span the narrow inter¬ 
val between adjacent rays or extend across several rays; cells of b’ parenchyma more 
or less angled, tending toward orbicular to oval and then tangentially orientated, the 
maximum diameter 33-43 p; infiltration sparse in both types of parenchyma, yellowish 
to yellowish-brown; crystals wanting; starch deposits present in the outer layers. 

fibres non-libriform, relatively coarse, angled in the transverse section and not 
definitely aligned in radial rows, slightly thicker-walled in the outer portion of the ring, 
frequently contiguous to the vessels, non-gelatinous, non-septate, 975-2,550 p long, with 
tapering ends and hence appearing of variable size in the transverse section, 33-43 p in 
diameter; walls 3-8 p in thickness; inter-fibre pits numerous, about equally distributed 
on the radial and tangential walls, in vertical uniseriate rows, oval to elliptical and 
vertically orientated, bordered, with short, slit-like, vertical orifice; infiltration not ob¬ 
served in the fibre lumina. 

Pays not distinct with the naked eye, fine, rather close (10-14 per mm.) and making 
up a very appreciable volume of the wood, separated by 1-3 fibres, often contiguous to 
the vessels, of the same colour as the background forming an inconspicuous fleck on the 
radial surface, 1-4 seriate, heterogeneous, divisible on the basis of size and composition 
into two sorts; (a) narrow rays consisting wholly or in large part of ‘upright’ cells, 
uniseriate or rarely with paired cells, less numerous than the broader rays, 2—15 plus cells 
and 900 plus p in height; (b) broader rays 2-4' seriate and with maximum width of 
65—80 p and consisting of horizontal cells through the thickened portion, terminating 
abruptly in uniseriate margins of upright cells or the margins prolonged from one or both 
ends along the grain for a distance of 2-10 plus cells, these portions then resembling the 
‘ a ’ rays; compound rays resulting from the fusion of 2-5 (mostly 2-3) ‘ b ’ rays along the 
grain not infrequent: maximum height of ‘b’ rays (where not compound) 25 plus cells 
and 900 plus p; maximum average height of thickened portion 140-450 p; pits leading to 
contiguous vessels numerous to each ray cell (most numerous in the ‘upright’ cells), 
orbicular to oval, with wide semi-border and short, linear-lenticular, horizontal or oblique 
orifice, with pitted membrane, the maximum diameter 6—8 p; infiltration abundant but 
not copious in the ray cells, yellowish to yellowish-brown; crystals wanting; starch 
depasits present in the outer layers. 

Summary. A light, straight-grained, medium coarse- and even-textured, greyish- 
white to yellow or orange-yellow wood; featured anatomically by inconspicuous growth 
rings or by their absence, large to medium-sized vessels borne solitary and in radial 
rows -of 2—4 and exhibiting little or no variation in size indicative of growth rings, 
thin-walled, rather long vessel segments with simple perforations, extremely sparse para¬ 
tracheal and relatively abundant metatracheal parenchyma (the latter mostly in con¬ 
centric uniseriate lines spanning the narrow interval between adjacent wood rays or 
extending across several rays) relatively coarse tapering fibres, and fine, relatively close 
rays of two types which make up an appreciable volume of the wood and form a fine, 
inconspicuous fleck on the radial surface; a soft perishable timber of the third class. 

Material. Gamble Specimen, No. 6327. 

Mechanical Properties. Wt. at 12 per cent, moisture content 38 lb. per c. ft. 
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The timber has never been tested for its strength values. It is a soft and weak 
wood. 

Seasoning. It does not split when seasoning, but is very liable to stain. The 
logs should be promptly converted after felling, and the boards open-stacked in a 
well ventilated shed. 

Durability and Adaptability to Treatment. It is a perishable timber of 
the tea box class. Protecting it with a coating of antiseptic or crude oil would no 
doubt considerably prolong its life. 

Working Qualities. It is very easy to saw and works up to a better finish 
than might be expected. 

Uses, Present and Prospective. Little used at present in Burma. In Ceylon 
it is used for furniture, door frames and sandals. Rodger considers it not at all a 
bad timber, and, if carefully seasoned, it should yield a fair quality cheap 
boarding. 


ANTHOCEPHALUS, A. Rich. 


References. Den Berger, Proef. Bosch., Java, Med. xiii. 160-161; Heyne, Nutt. 
Planten, 2 Druk, ii. 1,396. 

Size and General Distribution. Anthocephalus is restricted to India and the 
Malay Archipelago and consists of but 3 species of trees with large, opposite, simple, 
petioled, coriaceous leaves equipped with linear-lanceolate, caducous stipules, perfect 
ebracteolate yellow flowers in large terminal globose solitary heads, and capsular, 
few-seeded fruits. One species is a large handsome Indian timber tree of the first 
class. 

Timber Species. A. Cadamba, Miq. 

General Features of the Wood. See under ‘species’. 

Remarks. See under‘species’. 


Anthocephalus Cadamba, Miq. 
Syn. Nauclea Cadamba, Roxb. 


References. Gamble, Man. lnd. Timb., 400; Talbot, For. FI. Bom., ii. 88; 
Parkinson, For. FI. Andam., 185; Haines, For. FI. Chota Nagpur, 496; Rodger, For. 
Pro. Burra., 31; lnd. For. Rec., vp, pt. i, 8; Brandis, lnd. Trees, 367-368; Hooker, 
FI. Br. Ind., iii. 23; Kanehira, Anat. Notes lnd. Woods, 14; Nordlinger, Querschnitte, 
Bd. x (1882), 12; Troup, Silv. Ind. Trees, ii. 614; Troup, Ind. Woods and Uses, 78; Moll, 
Mik. Holzes, iv. 53-59; Leeomte, Bois Indo-Ch., 210; Foxw., Indo-Mal. Woods, 359; 
Moeller, Vergl. Anat. d. Holzes, Denkschr. Wiener. Akad., Bd. 36 (1876), 342; Solereder, 
Holzstructur, Diss., Miinchen (1885), 150 ( Nauclea Cadamba) ; Ursprung, Beitr. z. Anat. 
u. Jahresringbildung trop. Holzarten, Diss., Basel (1900), 56 (Nauclea Cadamba). 

Trade and Vernacular Names. Kadam. Vern. Andam. Ma-u; Ass. Roghu ; 
Beng. Kadam, karam, bol-kadam; Bom. Mar. Kaddam, nhyu ; Kan. Kadwal ; Burm. 
Ma-u, ye-ma-u; Kc. Hkala-sliaumg, lashawng; Mad. Tam. Vella cadamba -, Tel. 
Kadambe, rudruk-shamba ; Mai. Atta vanji ; Kol. Sanko ; Uriya, Kadambo. 

Habit and Distribution. A large tree, 6ft. to 7 ft. in girth, with a straight 
clean stem up to 30 ft. in length and over. Found from Nepal eastwards in the 
lower hills of the Darjeeling Terai, Assam, Bihar and Orissa, in valleys of the 
Singhbum Division, Northern Circars, scarce southwards but reappearing in 
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apah and Kumool. Talbot is of opinion that it is probably not indigenous 
in the Bombay Presidency; further down the West Coast it is found in Malabar, 
Coorg, and in Mysore to Travancore. Often found along streams in the plains forests 
of Upper and Lower Burma. Parldnson records it in the Andamans as growing 
in damp places and along large streams. 

Supplies. Moderate supplies are available from Bengal, especially from the 
Darjeeling Terai; very common in Assam, though no figures of out-turn are avail¬ 
able. Rodger puts the annual supply from Burma at .100 tons or more. Parkinson 
states that the tree is very common in all localities, and that the Andamans could 
probably supply 200 to 250 tons in the log per annum. E. 0. Simmons states that 
this species forms 2 per cent, of the stock in the Chennat Nair Reserve, which is 
situated about 6 miles from Ovalakkot in the Madras Presidency, and that the 
annual yield from this reserve would be about 7,500 c. ft. per annum. The West 
Coast Divisions of Malabar Can probably each supply about 5,000 c. ft. per annum, 
and Coorg a somewhat larger quantity. 

General Characteristics oe the Wood. White with a faint yellowish cast, 
ageing to creamy white or light yellowish-grey; heartwood wanting; lustrous when 
first exposed, with smooth feel, without characteristic odour or taste, light (sp. gr. 
approx. 0-53), straight-grained, medium- and even-textured. 

Structure op the Wood: 
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Growth rings generally distinct but not conspicuous, usually wide, most evident with 
the naked eye, delimited in the transverse section by faint pink bands traceable to 
denser fibrous tissue toward the outer margin of the ring, 2-8 per inch. 

Vessels medium-sized to small or very small, the orifices of the larger plainly visible 
with the naked eye, largest through the central portion of the ring and grading gradually 
to smaller vessels toward the margins of the ring, open, with contiguous rays on one or 
both sides, forming relatively conspicuous to conspicuous, rather distant, nearly straight 
vessel lines along the grain, the majority solitary and in radial rows of 2-4 (mostly 2-3), 
rarely several clustered, quite evenly distributed but appearing rather distant in the 
transverse section, 4-12 per mm. 2 ; vessel segments 300-1,100 (jl long, medium thin-walled, 
truncate or abruptly or attenuate-tailed at one or both ends, the largest 170-200 fi in 
diameter; perforations simple, nearly horizontal to oblique; inter-vessel pits numerous, 
small, orbicular or polygonal through crowding, with wide border and short lenticular 
(sometimes appearing punctate) orifice, the maximum diameter 6-8 /x; pits leading to 
contiguous rays numerous to each * upright 5 ray cell v small, orbicular to oval, for the most 
part with appreciable semi-border and short lenticular, generally horizontal orifice, the 
maximum diameter 5-8 /x; tyloses wanting; gummy inclusions not observed. 

Parenchyma paratracheal and metatracheal, in cambiform rows of 6-10 units along 
the grain; (a) paratracheal parenchyma extremely sparse, restricted to occasional cells 
contiguous to the tangential walls of the vessels and sometimes wanting altogether; ceils 
peripherally flattened, the maximum diameter 40-47 /x, (b) metatracheal parenchyma 
relatively abundant, generally most abundant in the outer portion of the ring, scattered or 
2-several cells joined in the tangential plane and then forming short uniseriate lines which 
through the middle and outer portion of the ring frequently span the narrow interval 
between the adjacent fine rays, or extend across several rays; cells of ‘b* parenchyma 
more or less angular, becoming more tabular and then tangentially orientated towards 
the outer margin of the ring with maximum diameter of 30-38 /x; infiltration scanty or 
wanting, pale creamy-yellow; crystals wanting; starch deposits sometimes present in 
the outer growth rings. 

Fibres non-libriform to semi-libriform in the outer portion of the ring, medium- 
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e, angled in the transverse section and aligned in radial rows which are occasionally 
"frequently (in the summerwood) interrupted by parenchyma cells, becoming more 
flattened and thicker-walled towards the outer margin of the ring, frequently contiguous 
to the tangential walls of the vessels, non-gelatinous, noil-septate, 580-2,165 y long, 
34-38 y in diameter; walls of the springwood fibres 3-6 y thick; walls of the fibres near 
the outer margin of the summerwood 6-10 y thick; inter-fibre pits relatively abundant, 
confined to the radial walls, orbicular to broadly oval, with broad border and short., slit¬ 
like, vertical orifice extending to the margin of the pit gravity; infiltration not present 
in the fibre lumina. 

Rays not distinct with the naked eye, very fine, very close (13-17 per mm.), separated 
by 1-4 (often 1-2) fibres, frequently contiguous to the vessels, of the same colour as the 
background forming a relatively conspicuous fleck on the radial surface, 1-4 seriate, 
heterogeneous, divisible on the basis of size and composition into two sorts; (a) narrow 
rays consisting wholly of e upright 9 cells, uniseriate or occasionally with paired cells, 
somewhat more numerous than the broader rays, 1-8 plus cells and 500 plus y high; (6) 
wide rays 2-4 seriate, with maximum width of 50-60 y, consisting wholly of ‘horizontal’ 
cells through the thickened portion and with vertical uniseriate extensions of upright cells 
from one or both margins which resemble the 'a’ rays and not infrequently unite along 
the grain, forming compound rays; maximum height of tf b 9 rays (where not compound) 
25 plus cells and 800 plus y in height; height of thickened 2-4 seriate portion of ; b’ rays 
140-450 y ; pits leading from the ‘upright’ ray cells to contiguous vessels numerous, 
small, orbicular to oval, for the most part with appreciable semi-border and short, 
lenticular horizontal orifice, the maximum diameter 5-8 y ; infiltration spare or wanting 
in the ray cells, pale creamy-yellow'; crystals wanting; starch deposits sometimes present 
in the outer growth rings. 

Summary. A light, straight-grained, medium- and even-textured, faintly yellowish- 
white, creamy-white, or yellowish-grey wood; seasons readily under the proper 
conditions and works very easily under tools; featured anatomically by inconspicuous, 
usually wide rings, medium-sized to small or very small vessels borne solitary and in 
radial rows of 2-4, long vessel segments with simple performations, extremely sparse 
paratracheal and relatively abundant metatracheal parenchyma, long, thin- to thick- 
walled, medium-coarse, prismatic fibres in definite radial row’s, and very fine, very close 
rays of two sorts which are of the same colour as the background but form a relatively 
conspicuous fleck on the radial surface; a non-ornamental timber of the first class. 

Material . Gamble Specimen, No, 5910; Hand Specimen, source unknown, no number. 

Mechanical Properties. Wt. at 12 per cent, moisture content 34 lb. per c. ft. 
A moderately strong wood, but relatively soft. Tests carried out by the Forest 
Economist at the Forest Research Institute, Behra Dun, gave the following results: 


Moisture , 
percentage 
of weight of 
oven dry wood. 

Weighty lb. 
per c. ft. at 10*0 
per cent, moisture 
content. 

Transverse strength , 
in lb. per sq. in. 

Crushing strength , 
pa,mild to grain, 
in lb. per sq. in. 

Hardness , 
in lb. per 
impression. 

Breaking 

strength. 

Modulus of 
elasticity or 
Young's modulus. 

Side . 

End. 

100 

28 

12,630 

1,360,000 

7,730 

65 

1,210 


These figures show kadam to be 13 per cent, below the transverse strength of teak, 
and 8 per cent, below it in strength to withstand compression parallel to the grain. 
Gamble quotes three authors, the average of whose values for P comes to 598, the 
highest being 618, while the figure obtained by the above tests was 701. It is 
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asonable to suppose that the difference is due to the fact that the Dehra Dun 
tests were carried out on material with as low a moisture content as 10 per cent, 
and weighing 28 lb. per c. ft., whereas the weights of those specimens recorded by- 
Gamble were from 36 to 47 lb. per c. ft., and his specimens must therefore have 
contained a considerably higher percentage of moisture and must have been 
correspondingly weaker in transverse strength. 

Seasoning. The timber does not split and warp when seasoning, but is liable 
to develop stain. The logs should be converted as soon after felling as possible and 
stacked between sticks, under cover. 

Durability and Adaptability to Treatment. The wood is not durable in 
exposed positions, and only moderately so under cover. It has never been tested 
for absorption of an antiseptic, but, judging from its structure, it should treat 
without difficulty. 

Working Qualities. It saws and works with great ease and can be readily 
peeled into veneers on a rotary cutter. 

Uses, Present and Prospective. Its primary uses are for cheap boarding, 
and as a packing case and tea box wood; it is used to a limited extent for 
dugouts, especially in Chittagong, also for carving in Assam, and as canoes, yokes, 
and for turnery. It is suitable for spools used in jute mills and has also been tried 
for match making, but yields a rather inferior splint. Gamble mentions its use for 
building, as beams and rafters, on account of its cheapness and lightness. Its uses 
might be extended, if carefully seasoned, for match boarding, as light rafters, dry- 
goods packing cases, and for backing of cupboards and as bottoms of drawers in 
cheap furniture. A species that deserves to be protected, on account of its rapid 
rate of growth and because it yields a fair board wood of its class. 


ADINA, Salisb. 

References. Brandis, Ind. Trees, 368; Hooker, FJ. Br. Ind., iii. 24; Troup, Ind. 
Woods and Uses, 64r-65; Heyne, Nutt. Planten, 2 Druk, ii. 1384-1386; Moll, Mik. 
Holzes, iv. 39-65; Foxw., Com. Trees Mai. Penin., 178-179; Ridley, Timb. Mai. Penin., 
Agr. Bull. Str. and Fed. Mai. States, n. ser., i (1902), 209; Foxw., Indo-Mal. Woods, 559; 
Chung, Chin. Econ. Trees, 295; Unwin, W. Afr. For. and Forestry, 145,441; Tolle, Beitr! 
z. vergl. Anat. d. Eubiaceen, Diss., Gottingen (1913), 12; van Riemsdijk, Anat. onderzoek 
v. h. Hout van eenige tropisclie Eubiaceen, Diss., Leiden (1875), 25. 

Size and General Distribution. Adina consists of trees and shrubs with 
opposite or whorled, simple, entire, petioled leaves with large stipules; perfect 
bracteolate flowers with valvate corolla lobes, borne in small solitary or panicled 
globose heads, and capsular, many-seeded fruits. The 20 odd species are scattered 
from tropical Africa through southern Asia and the Malay Archipelago to China, 
the Philippines and Japan. At least 6 species occur within the range of this 
Manual, one of which is an important timber tree of the first class. 

Timber Species. A.cordifolia, Hook. f. 

General Features of the Wood. See under‘species’. 

Remarks. See under ‘species’. 
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Adina cordifolia, Hook. f. 
Syn. Nauclea cordifolia , Roxb. 


References. Gamble, Man. Ind. Timb., 401; Gamble, FI. Mad., pt. iv, 584; Talbot, 
For. FI. Bom., ii. 85; Parker, For. FI. Punj., 277; Kanjilal, For. FI. U.P., 238; 
Haines, Trs. S.C., C.P., 123; Witt, Desc. List, Nor. and Berar For. Circ. O.P., Serial No. 
314; Rodger, For. Pro. Burin., 31; Ind. For. Rec., vii, pt. i, 6; For. Bull. No. 42 of 1921; 
For. Bull. Series, No. 66, Econ. Series of 1925; Kanehira, Anat. Notes Ind. Woods, 13; 
NordJinger, Querschnitte, Bd. vii (1876), 36; Bd, ix (1880), 38; Pearson, Com. Guide For. 
Econ. Pro. Ind., 13; Troup, Silv. Ind. Trees, ii. 616; Troup, Ind. Woods and Uses, 64; 
Watt, Com. Pro. Ind., 436; Lecomte, Bois Indo-Ch., 212-213; Foxw., Indo-Mal. 
Woods, 559 ; Boulger, Wood, 39, 184 ; Howard, Timb. World, 4, 263; Marshall Ward, 
Timber and Some of its Diseases (1897), 56; Winn, Timb., 54, 107. 

Trade and Vernacular Names. Haldu. Vern. Ass. Bonglong , tarachapa , 
phurkhona , roghu ; Beng. Petpuria , da-kom ; Bom. Mar. Kalamb , keddi , kaddam ; 
Kan. Kadawar , kanu, hedde, yetega , hudwal ; Burm. Hnaw, o-aw ; Kc. Yongmaw ; 
C.P. Haldu , hardM, hxmm\ Gondi, Kami , Icurmi , kem, paspu , uaspu mundi; Mad. 
Tam. Manjakadambe ; Tel. Bandaru , kamada, rudrakadapu, kanapu 9 dudagu ; 
MaL Y eludijamaram , kadambu ; Punj. Haldu ; U.P. Hindi, Haldu , tekoe, karam\ 
Uriya, Ilolonda ; Kol. Kurumba , komba. 

Habit and Distribution. A very large tree, which often attains great 
girth, with a long, straight, fluted stem which is somewhat buttressed at the base. 
Logs of 12 ft. and 14 ft. girth are not uncommon; there is a record in the Timber 
Trades Journal , vol. xci, of 1922, of a tree near Bawlin, in Upper Burma, which 
measured 80 ft. to the first branch. Found from the Jumna eastwards along the 
sub-Himalayan tract through Nepal and Bhutan to Assam; in deciduous forests of 
the greater part of India and in the plains- and lower hill-forests of Burma, Not 
found in the Andamans or the dry regions of Sind and Rajputana. 

Supplies. The tree is foimd scattered in many forests, and only occasionally 
does it occur more or less gregarious in suitable localities, so that large supplies 
cannot be expected from any one division. Rodger remarks that it grows to a huge 
size in the plains-forests of Burma, but that it is nowhere plentiful; he puts the 
annual supply from the Province at 1,000 tons. Common in the United Provinces; 
1,500 to 2,000 tons have been sent recently each year to the Government Wood- 
Working Institute, Bareilly, and the same amount can be supplied for some years 
to come, chiefly from the Haldwani, Ramnagar, Kheri, Gonda and Bahraieh 
Divisions. Farther west in the Siwaliks some 500 tons are available per annum. 
It is reported that large supplies are available from Nepal. The supply from Assam 
is relatively small, and may be put at 200 tons, chiefly from Cachar. When inspect¬ 
ing the Langting Reserve of the Nambar forest in N. Cachar Hill Tracts, in 1912, 
I (Pearson) saw a large number of very large haldu trees. Bengal can supply 150 to 
200 tons per annum, chiefly from the Kurseong Division. Moderately common in 
Bihar and Orissa and in the Central Provinces, from, which localities most Divisions 
can supply from 20 to 50 tons per annum, and the same remark applies to the Dec- 
can Divisions of Bombay. The Surat Dangs can supply about 100 tons per annum, 
but farther south in the Bombay Presidency, in the Kanara Divisions, the tree is 
found in greater abundance. Itisestimated that the above Ghat Divisions can supply 
2,000 tons, and the coastal Divisions 700 tons per annum. The Ganjam Division in 
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can supply approximately 700 tons, Lower Godaveri 100, Kumool East 
150, and other Divisions lesser quantities. The annual out-turn from Coorg is put 
at 75 tons, that from Mysore at 600 tons, that from Cochin State at 250 tons, and 
from Rajpipla State at 100 tons per annum. For details of out-turn and prices, 
reference should be made to Forest Bulletin , No. 42, of 1921, by C. E. C. Cox. 

General Characteristics of the Wood. Sapwood yellowish-white, rather 
thick, grading gradually into the heartwood; heartwood citron-yellow when first 
exposed, turning pale yellowish- or reddish-brown with age; quite lustrous, with 
fairly smooth feel, without characteristic odour or taste, light to moderately heavy 
(sp. gr. approx. 0*65), fairly straight-grained or somewhat spiralled or interlocked- 
grained in broad bands which are more noticeable toward the centre of the tree, 
fine- and even-textured. 

Structure of the Wood: 


Growth rings generally present but inconspicuous, faintly delimited by smaller and 
less numerous vessels and denser fibrous tissue toward the outer margin, 5-11 per inch. 

Vessels small to very small, the orifices appearing quite small with a hand-lens and 
more or less angular at higher magnifications, largest through the central portion of the 
ring, smallest and least numerous toward the outer margin of the ring, and somewhat 
smaller at the beginning of the ring hut exhibiting no great or abrupt variation 
in size within a growth increment, open, with contiguous rays on one and frequently 
on both sides, forming fine inconspicuous vessel lines along the grain, solitary and in 
short radial rows of 2-5 (mostly 2-3) between the narrow, close rays, quite evenly 
distributed, 50-66 per mm. 2 ; vessel segments long (400-1,235 /x), medium thin-walled, 
truncate or abruptly or gradually tailed on one or both ends, the largest 100-115 /x in 
diameter; perforations simple, nearly horizontal to oblique; inter-vessel pits numerous, 
small, orbicular to oval or somewhat polygonal through crowding, with wide border and 
lenticular horizontal orifice, the maximum diameter 4-6 /x ; pits leading to contiguous rays 
numerous to each ray cell, orbicular to oval, with broad semi-border and lenticular 
horizontal orifice reaching nearly to the margin of the pit cavity, the maximum diameter 
3-5 fi ; tyloses wanting; gummy inclusions not observed. 

Parenchyma paratracheal and metatracheal, in cambiform rows of 3-12 (mostly 7-9) 
units along the grain; (a) paratracheal parenchyma extremely sparse, restricted to occa¬ 
sional cells contiguous to the tangential walls of the vessels and wholly wanting from 
many vessels; cells strongly flattened in the tangential plane, the maximum diameter 
40-50 n ; (6) metatracheal parenchyma relatively abundant, scattered and in short 
tangential lines spanning the narrow interval between adjacent wood rays, occasion¬ 
ally extending across several rays but. never forming a. definite reticulum; cells generally 
flattened in the tangential plane, with maximum diameter of 30-40 /x, the largest 120 
plus /x in height along the grain; infiltration sparse, pale yellow; crystals wanting; starch 
deposits very numerous, filling many of the cells. 

Fibres non-libriform, coarse, angled in the transverse section and aligned in radial 
rows which are frequently interrupted by parenchyma cells, medium thick-walled and 
fairly wide lumened, generally somewhat thicker-walled and flattened toward the outer 
margin of the ring, frequently contiguous to the tangential walls of the vessels, non- 
gelatinous, non-septate, 865-2,360 fi long, with tapering ends, 35-42 ft in diameter; walls 
5-7 /x thick; inter-fibre pits numerous, somewhat more abundant on the tangential walls, 
bordered, with round or elliptical, vertically orientated court and short, linear- 
lenticular, steeply oblique orifice; infiltration not observed. 

Rays not distinct with the naked eye, very fine, very close (14-16 per mm.), separated 
by 1-4 (often 1-2) fibres, frequently contiguous to the vessels, of the same colour as 
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fackground forming an inconspicuous fleck on the radial surface, 1-3 serial 
eterogeneous, divisible on the basis of size and composition into two sorts; (a) narrow 
rays consisting wholly of ‘ upright 5 cells, uniseriate or occasionally in part biseriate, 
approximately as numerous as the wider rays, 1-12 plus cells and 570 plus /x in height; 
(b) wide rays 2-3 seriate and with maximum width of 40-47 /x and consisting wholly of 
4 horizontal * cells through the thickened portion, with vertical uniseriate extensions of 
‘upright’ cells from one or both margins which resemble the ‘a ’ rays and not infrequently 
unite along the grain, forming compound rays; maximum height of £ b ’ rays (where not 
compound) 15 plus cells and 670 /x; height of thickened 2-3 seriate portion 70-140 /x ; 
pits leading to contiguous vessels numerous to each ray cell, orbicular to oval, with broad 
semi-border and lenticular horizontal orifice reaching nearly to the margin of the pit 
cavity, the maximum diameter 3-5 /x; infiltration sparse in the ray cells, pale yellow; 
crystals not observed; starch deposits very numerous, filling many of the ray cells. 

Summary. A light to moderately heavy, fairly straight-grained or somewhat 
spiralled or interlocked grained, fine- and even-textured, citron-yellow to pale yellowish- 
or reddish-brown wood; seasons readily and machines extremely well; featured anatomi¬ 
cally by faint inconspicuous growth rings, small to very small vessels borne solitary or in 
short radial rows of 2-5 (mostly 2-3) and with contiguous rays on one or both sides, 
long vessel segments with simple perforations, extremely sparse paratracheal and 
relatively abundant metatraeheal parenchyma, long, coarse, medium thick-walled, 
tapering fibres in definite radial rows, and very fine, very close heterogeneous rays of 
two sorts w r hich form an inconspicuous fleck on the radial surface; a valuable timber of 
the first class. 

Material. Gamble Specimen, No. 5944; a sample from the storage go-down of the 
Economic Branch, Dehra Dun; no number. 

Mechanical Properties. Wt. at 12 per cent, moisture content 40 to 42 lb. 
per c. ft. The results of tests carried out by L. N. Seaman, at the Forest Research 
Institute, Dehra Dun, are given below. 


Moisture , 
percentage 
of weight of 
oven dry wood . 

Weight, lb. i 

per c. ft. at 14*6 j 
per cent, moisture ' 
content. 

Shrinkage, 
per cent, of 
size green. 

Transverse strength , in lb. per sq. in. 

Strength at 
elastic limit. 

Breaking 

strength. 

Modulus of 
dasticiiy or 
Young's modulus. 

Radial . j Tangential. 

14-6 

41 

3-4 | 6-8 

7,910 

12,230 ! 

1,339,000 


Compression parallel to grain. 

Crushing at right 
angles to grain at 
elastic limit, in 
lb. per sq. in. 

Hardness, 
in lb. per 
impression. 

Shear, average 
of radial and 
tangential, in 
lb. per sq. in. 

At elastic 
limit, in lb. 
per sq. in. 

At breaking, 
in lb. per 
sq. in. 

Side. 

End. 

4,490 i 

i 

6,040 

1,315 

1,140 

1,410 

1,240 


A strong and hard wood. The above figures show haldu to be slightly less strong 
than teak in transverse strain, elasticity and compression, but capable of with¬ 
standing greater shearing stresses and to be as much as 12 per cent, harder on the 
side and 17 per cent, on the end-grain. 

Seasoning. Air-seasoning experiments were carried out by the Forest Research 
Institute, Dehra Dun, in co-operation with the Divisional Forest Officers of North 
and West Kanara Divisions of the Bombay Presidency, and of the South Chanda 
Division of the Central Provinces. Conversion from green logs and seasoning for 
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i Z months under cover gave the best results in Bombay, and girdling the trees and 
leaving them standing for 12 or 18 months the best results in the Central Provinces. 
Seasoning the timber in the log gave very fair results, but leaving the bark on 
x’esulted in considerable insect attack (hid. For. liec., vii, pt. i, 6). When examining 
over 1,000 large logs in a very dry hot locality, which had been stored in go-downs 
for two years it was found that few serious end-splits had developed. Both Kinns 
and F. J. Colley are also of opinion that this timber air-seasons well. Kinns states that 
it kiln-seasons remarkably well and that the stock retains its brightness better than 
when naturally seasoned. He goes on to say that it should preferably be converted 
into planks, boards, or scantlings in as green a state as possible, and kiln-seasoned 
at once to a moisture content of 10 per cent. As the timber is susceptible to climatic 
variations, when made up into furniture, a clearance of '2-5 per cent, should be 
allowed (For. Bull. No. 66, Econ. Series, of 1925). 

Durability and Adaptability to Treatment. The timber is moderately 
durable in exposed positions and durable under cover. Gamble quotes an instance 
of a museum specimen which was taken from a piece of wood which had been in 
a terraced roof at Raman drug, Bellary, for 40 years, and which was perfectly 
sound. There are no records that it has ever been antiseptically treated, nor do the 
uses to which it is put necessitate treatment. 

Working Qualities. It saws with ease, either with a log-band or frame saw; 
for resawing, a thin gauge plate saw is advocated, the teeth of which should have a 
front rake of 30° and a top clearance of 12° to 15°. It is one of the nicest Indian 
woods either to work by hand or to machine, and turns well, requiring little hand- 
finish. It polishes well, but,, to retain its colour, a white polish should be used. 
Kinns advocates damping the surface before finally sand-papering for polishing, 
as the grain is liable to rise. The fibre is sometimes broadly interlocked and to deal 
with such cases cutters should be ground to an angle of 30°; if the fibre is uniform, 
an angle of 25° is sufficient. Kinns puts the cost of sawing and machining at 65 
per cent, of that for teak. 

Uses, Present and Prospective. The wood is used for a variety of purposes, 
and in most localities the demand is equal to, if not greater than, the supply. It is 
largely used as planking in construction and buildings, and in parts of Madras as 
house posts, the trees being cut when of small dimensions. C. E. C. Cox states that it 
is sold in the Tharrawaddy Division of Burma as tongued and grooved planks. In 
Gujarat it is used for door and window frames, shutters, and as planking. Other uses 
are for canoes, dugouts, packing cases, cigar boxes, sieve frames, snuff boxes, fret¬ 
saw work, combs, yokes, drums, and shingles (Madras). It is one of the best turnery 
woods in India, and is commonly used for grain measures, toys, rulers, penholders, 
and especially for jute bobbins, stubbing tubes, skewers, and rover tubes. It equals 
beech (Fagus sylvatica , Linn.) for this purpose, though slightly more brittle than 
that species. It is used for carving in many parts of India, especially for ornamental 
caskets and picture frames. It has been tested for a variety of purposes and found 
suitable for boot trees, cement barrels, and brush backs. It has been tried for piano 
keys, stained black, with satisfactory results. It is used to a greater or less extent for 
furniture,and in this connexion its use might with advantage be extended, as selected 
pieces are often figured and very attractive. Similarly, such pieces make up into 
decorative panelling, eminently suitable for internal fittings of first-class railway 
carriages, where a light-coloured wood such as bird’s-eye maple is now commonly 
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At the British Empire Exhibition at Wembley this timber was exhibited as 
a specimen plank, as the flooring of a 24 ft. motor canoe, and as a banjo finger-board, 
while in the Burma section a complete room was panelled with haldu, presenting 
a highly decorative appearance. One of the best Indian timbers and a species which 
should be protected and cultivated wherever possible. 


NAUCLEA, Linn. 

References. Brandis, Ind. Trees, 368-369; Hooker, FI. Br. Ind., iii. 24 {Adina 
sessilifolia), 26-27; Nordlinger, Querschnitte, Bd. viii (1876), 36, 47 ; Den Berger, Proef. 
Bosch., Java, Med. xiii. 163-165; Heyne, Nutt. Planten, 2 Druk, ii. 1393-1395; Moll, 
Mik. Holzes, iv. 72-85; Lecomte, Bois Indo-Ch., 210; Foxw., Indo-Mal. Woods, 561; 
Kanehira, Iden. Phil. Woods, 38; Schn., Com. Woods Phil., 212; Whitford, For. Phil., 
ii. 100; Lecomte, Bois Madagas., 139-140; Boulger, Wood, 154, 184; Haviland, A Revi¬ 
sion of the Tribe Naucleae , Journ. Linn. Soc. Rot., 33, 1-94 (1897); Merrill, E. D., On 
the Application of the Generic Name Nauclea of Linnaeus, Jour. Wash. Acad. Sci. 
(U.S.A.), v. 530-542, 1915 ; Moeller, Vergl. Anat. d. Holzes, Denkschr. Wiener. Akad., 
Bd. 36 (1876), 342; Ursprung, Beitr. z. Anat. u. Jahresringbildung trop. Holzarten.,Diss., 
Basel (1900), 56 ; van Riemsdijk, Anat. onderzoek v. h. Hout van eenige tropiscke 
Bubiaceen , Diss., Leiden (1875), 25-39. 

Size and General Distribution. Nauclea (inclusive of Neonauclea of Merrill) 
consists of over 70 species of trees or shrubs with opposite, simple, often large, sessile 
or petioled, coriaceous leaves with large caducous stipules; perfect ebracteolate 
flowers with imbricate corolla lobes, borne in large solitary or 2-clustered globose 
heads, and capsular, many-seeded fruits. The genus is confined to the Old World 
and ranges from Madagascar through the Indo-Malayan region to China, Japan, 
tropical Australia and Polynesia. One species, formerly placed in the genus Adina , 
Salisb., is an Indian timber tree of the second class. 

Timber Species. N. sessilifolia , Roxb. 

General Features of the Wood. See under'species’. 

Remarks. See under ‘ species \ 


Nauclea sessilifolia, Roxb. 

Syn. Adina sessilifolia , Hook. f. 

References. Gamble, Man. Ind. Timb., 403 {A. sessilifolia)} Troup, Silv. Ind. 
Trees, ii. 624; Troup, Ind. Woods and Uses (Adhm sessilifolia ), 65. 

Vernacular Names. Beng. Kum , kom ; Chittagong, Chakma , kumkoi ; Burm. 
Teinkala ; Ruby Mines, Kyaw ; Kn. Khraikata. 

Habit and Distribution. A moderate-sized tree, 3 ft. to 7 ft. in girth, with a 
fairly straight stem up to 30 ft. in length. Found in Assam in the Cachar Division, 
in Chittagong and the Chittagong Hill Tracts, and in Upper and Lower Burma, 
generally on low-lying ground and near marshes. 

Supplies. Rodger estimates that at least 100 tons could be supplied annually 
from Burma; in Chittagong the demand is equal to the supply, there being a keen 
demand for it as firewood. 

General Characteristics of the Wood. Sapwood pale yellowish-white, 
merging more or less gradually into the heart wood; heart wood light yellowish- 
brown to pale orange-brown, with slightly darker brown streaks; rather lustrous, 
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with smooth, some what greasy feel, without characteristic odour or taste, moder¬ 
ately heavy to heavy (sp. gr. approx. 0-81), fairly straight- to twisted- and 
somewhat irregularly interlocked-grained, medium- and even-textured. 


Structure of the Wood: 

Growth rings scarcely distinct or wanting; when present, generally most clearly 
evident with the naked eye, delimited by smaller, less numerous vessels, denser fibrous 
tissue, and sometimes by more abundant parenchyma toward the outer margin, 8-12 
per inch. 

Vessels medium-sized to small, the orifices of the largest scarcely visible with the 
naked eye and appearing nearly orbicular to oval at higher magnifications, generally 
largest through the central portion of the ring, grading gradually to smaller vessels in 
the outer portion of the ring, and somewhat smaller at the beginning of the ring but 
exhibiting no marked variation in size within a growth increment, open, with contigu¬ 
ous rays on one and frequently on both sides, forming fine, relatively inconspicuous vessel 
lines along the grain, the majority solitary and less frequently in short radial rows of 
2 between the narrow close rays, rarely 2-3 contiguous in the tangential plane, quite 
evenly distributed, 8-24 per mm. 2 ; vessel segments 185-1,200/4 long, medium thick- 
walled, truncate or abruptly tailed on the ends, the largest 165-180 /x in diameter; 
perforations simple, nearly horizontal to oblique; inter-vessel pits fairly numerous, oval 
to elliptical, with wide border and linear-lenticular, horizontal or nearly horizontal orifice, 
the maximum diameter 5-7 \x ; pits leading to contiguous rays very numerous to each ray 
cell, oval to elliptical, with medium wide semi-border and linear-lenticular, horizontal 
orifice reaching nearly to the margin of the pit cavity, the maximum diameter 4-6 fx ; 
tyloses wanting; parietal deposits of pale yellow gum sometimes present. 

Parenchyma paratracheal and metatracheal, in cambiform rows of usually 6-9 units 
along the grain; (a) paratracheal parenchyma extremely sparse, restricted to occasional 
cells contiguous to the tangential walls of the vessels and wholly wanting from many 
vessels; cells peripherally flattened, the maximum diameter 27-37 jx ; (b) metatracheal 
parenchyma relatively abundant (frequently most abundant in the outer portion of the 
ring), scattered or 2-several (mostly 2) cells contiguous forming short uniseriate tangen¬ 
tial lines which frequently span the narrow interval between adjacent wood rays 
or rarely cross the rays; cells of ‘b’ parenchyma more or less angular, squarish or 
flattened in the tangential plane, with maximum diameter of 23-42 jx; pale, creamy- 
yellow gummy infiltration fairly abundant in the parenchyma cells, forming numerous 
fine globules; crystals wanting; starch deposits frequently abundant. 

Fibres semi-libriform to libriform, medium-coarse, angled in the transverse section 
and aligned in radial rows which are occasionally interrupted by parenchyma cells, 
thick-walled in the outer portion of the ring, frequently contiguous to the tangential 
walls of the vessels, non-gelatinous, non-septate, 900-2,775 /x long, 34-38 /x in diameter; 
walls 4-10 /x thick; inter-fibre pits numerous, most numerous on the radial walls, with 
elliptical, vertically orientated court and short, slit-like, nearly vertical orifice; infiltra¬ 
tion not observed. 

Rays not distinct with the naked eye, very fine, very close (13-18 per mm.), separ¬ 
ated by 1-4 (often 1-2) fibres, frequently contiguous to the vessels, of the same colour as 
the background forming a relatively inconspicuous fleck on the radial surface, 1-4 seriate, 
heterogeneous, divisible on the basis of size and composition into two sorts; (a) narrow 
rays consisting wholly of ‘upright’ cells, uniseriate or occasionally with paired cells, less 
numerous than the wider rays, 1-8 plus cells and 430 plus /x high; (6) wider rays 2-4 
seriate, with maximum width of 47-57 /x, consisting wholly of ‘horizontal’ cells through 
the thickened portion and with vertical uniseriate extensions of upright cells from one or 
both margins which resemble the ‘a’ rays and not infrequently unite along the grain 
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forming compound rays; height of ‘ b 5 rays (where not compound) 20 plus cells and 1,750 
plus }i ; height of thickened 2-4 seriate portion of ; b 5 rays 70-200 ft; pits leading to con¬ 
tiguous vessels very numerous to each ray cell, oval to elliptical, with medium wide 
semi-border and linear-lenticular, horizontal orifice reaching nearly to the margin of the pit 
cavity, the maximum diameter 4-6 p ; pale creamy-yellow gummy infiltration abundant 
but not copious, finely globular; crystals wanting; starch deposits frequently abundant. 

Pith flecks. One small tract of traumatic tissue similar to a pith fleck was present 
in the sample examined. 

Summary. A moderately heavy to heavy, fairly straight-grained or twisted and 
somewhat irregularly interlocked-grained, medi um- and even-textured, light yellowish- 
brown to pale orange-brown wood; seasons readily under proper conditions and works 
easily under tools; featured anatomically by faintly demarked growth rings or by their 
absence, medium-sized to small vessels borne for the most part solitary and in radial rows 
of two, long vessel segments with simple perforations, extremely sparse paratracheal and 
relatively abundant metatracheal parenchyma, long, thick-walled, medium-coarse pris¬ 
matic fibres in definite radial rows, and very fine, very close rays of two sorts which 
form an inconspicuous fleck on the radial surface; harder, heavier, and somewhat 
coarser-textured than haldu (Adina cordifolia, Hook, f.) with larger and less numerous 
vessels, thicker-walled somewhat finer fibres, and slightly broader rays; a non-orna¬ 
mental, utilitarian timber of the second class. 

Material. Gamble Specimen, No. 6024. 

Mechanical Properties. Wt. at 12 per cent, moisture content 52 lb. per c. ft. 
No strength tests have been carried out. It is fairly strong and harder than the 
timber of Adina cordifolia or Stephegyne diversifolia. 

Seasoning-. It seasons well with care, otherwise it develops a few fine, long, 
fairly straight splits. In Chittagong the logs are converted when green, and the 
Divisional Forest Officer reports that the scantlings do not split. 

Durability and Adaptability to Treatment. Nothing is known of the 
durability of this timber, other than that the Museum specimens in the Dehra Dun 
wood collection are sound after 40 years. 

Working Qualities. The timber saws easily, but is hardly so good a wood 
for turnery as that of Adina cordifolia . 

Uses, Present and Prospective. Teinkala is used in Burma as planks and 
scantlings, and as house posts and for fuel in Chittagong. The timber is not 
sufficiently abundant to make it worth while to test it for other uses. 

STEPHEGYNE, Korth. 

References. Brandis, Ind. Trees, 369-370; Hooker, FI. Br. Ind., iii. 25-26; Troup, 
Ind. Woods and Uses, 246-247; Heyne, Nutt. Planten, 2 Druk, ii. 1386 (Mitragyna); 
Unwin, W. Afr. For. and Forestry, 62, 113, 145, 406 ; Moeller, Vergl. Anat. d. Holzes, 
Denkschr. Wiener Akad., Bd. 36 (1876), 342 (Naticlea africana). 

Size and General Distribution. Trees or shrubs with opposite, simple, 
entire leaves, perfect flowers intermixed with linear bracteoles in globose, axillary 
or terminal, solitary, panicled, or subumbellate heads, and fruits consisting of 
2 dehiscent, many-seeded cocci. The 8-11 species are widely distributed from 
tropical Africa through the Indo-Malayan region to New Guinea. Two Indian 
species are timber trees which belong to the second and third classes respectively. 

Timber Species. 1. S. parvifolia , Korth; 2. S. diver sifolia, Hook. f. 

General Features of the Wood. Creamy-white, pinkish-white, or pale 
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,iow when first exposed, ageing to light yellowish, greyish, or pinkish-brown, 
dull, with smooth or somewhat rough feel, without characteristic odour or taste, 
light to medium heavy, soft to moderately hard, straight- or broadly wavy-grained 
in the radial plane, fine-textured. Growth rings visible with the naked eye, faint, 
delimited by denser fibrous tissue in the outer portion of the ring and springwood 
zones in which the pores are slightly or appreciably larger. Vessels small to very 
small, open, with contiguous rays on one or both sides, forming extremely fine 
vessel lines along the grain, the majority solitary, evenly distributed in general 
but locally rather unevenly distributed; vessel segments very variable in length , 
rather thick-walled, truncate or tailed; perforations simple, horizontal to oblique; 
inter-vessel pits small, oval to orbicular, not confluent; tyloses lacking. Paren¬ 
chyma paratracheal and metatracheal; (a) paratracheal parenchyma scanty, 
restricted to 1-several cells and mostly confined to the tangential walls of the 
vessels; (ft) metatracheal parenchyma visible with a hand-lens (10 x), very abun¬ 
dant, finely punctate and in broken fines which form a fine irregular reticulum 
with the wood rays; infiltration sparse or wanting in the parenchyma; crystals not 
observed; starch grains occasional. Fibres non-libriform to libriform, medium 
fine, thick-walled and somewhat denser in the outer portion of the ring, more or less 
rounded in the transverse section and variable in size (attenuate fibres), not 
definitely aligned in radial rows, non-septate, without evident infiltration. Rays 
not visible with the naked eye, very fine, very close and forming an appreciable 
volume of the wood, of two widths and the wider separated by several smaller rays, 
frequently contiguous to vessels, strongly heterogeneous, divisible on the basis of 
size and composition into two types; ( a ) narrow rays consisting wholly of ‘up¬ 
right’ cells, uniseriate or rarely with paired cells, lower than the broader rays; 
(ft) broad rays with a several-seriate thickened portion of ‘ horizontal ’ cells, terminat¬ 
ing abruptly in uniseriate margins of ‘ upright’ cells or the margins prolonged from 
one or both ends along the grain and these portions then resembling the ‘a’ rays; 
compound rays resulting from the fusion of the ‘b’ rays frequent; infiltration 
wanting or relatively scanty and restricted to certain cells, most abundant in the 
‘upright’ units; crystals not observed; starch deposits occasional. 

Remarks. Mostly straight- and even-grained, fine-textured woods of medium 
weight and hardness; growth rings distinct but inconspicuous; featured anatomi¬ 
cally by small, usually solitary pores, abundant metatracheal parenchyma, and 
narrow, close wood rays; woods suitable for turnery, but less even-grained than, 
and inferior to, haldu, Adiwi cordifolui , Hook, f .■ 


MACROSCOPIC KEY TO COMMERCIAL SPECIES 
1. Springwood pores obviously larger than those subsequently formed, about 
the width of the largest rays; seasoned wood pale yellowish-brown 

S. diversifolia 

1. Springwood pores soarcely larger than those subsequently formed, wider 
than the widest rays; seasoned wood light greyish-brown . 8. parvifolia 

MICROSCOPIC KEY TO COMMERCIAL SPECIES 
i. Largest rays more than 75 p wide, the central enlarged portion 4-7 seriate 

and attaining a height of 750 plus p . • ■ ■ .8. diversifolia 

1. Largest rays less than 75 p wide, the central enlarged portion 2-4 seriate 
and less than 750 p in height . . • • • • parvifolia 



Syn. Naudea parvifolia , Willd.; Mitragyna parvifolia, Korth. 


References. Gamble, Man. Ind. Timb., 403; Gamble. FI. Mad., pt. iv, 585; 
Talbot, For. FI. Rom., ii. 86; Parker, For. FI. Punj., 276 [Mitragyna parvifolia); 
Kanjilal, For. FI., U P., 239; Witt, Desc. List, Nor. andBerar Circs., C.P., Serial No. 315; 
Rodger, For. Pro. Burm., 32; Ind. For. Rec., vii, pt. i, 19; Kanehira, Anat. Notes 
Ind. Woods, 14; Nordlinger, Querschnifcte, Bd. vii (1876), 47 ; Bd. x (1882), 41; Pearson, 
Com. Guide For. Econ. Pro. Ind., 89; Troup,.Silv. Ind. Trees, ii. 621; Troup, Ind. Woods 
and Uses, 247; Moll, Mik. Holzes, iv. 66 [Mitragyna javanica ); Lecomte, Bois Indo-Ch., 
213; Foxw., Indo-Mal. Woods, 561; Boulger, Wood, 195; Howard, Timb. World, 263. 

Trade and Vernacular Names. Kaim, Vern. Bom. Mar. Kalarnb, kaddam; 
Kan. Kadawar , harm , yetega , kudwal; Burm. Tein , teinthe; Sh. Mai-pyele, hpang ; 
Kn. Paumiprwah ; Tg. 8a ; C.P. Kalm , kalmi , kalam , kalamh , kurum , kaim ; Gondi, 
Mundi; Mad. Tam. Nir-kadambe , karmi , batabanapu; Tel. Congu, hedu , kadwar, 
kadani , bata, attaku; U.P. Kaim , kaem; Garhwal, Phaldu; Sant., Gore, goure; 
Uriya, Mundi; Coorg, Kadiala; Travancore, Kambli . 

Habit and Distribution. A large tree, which in Burma is found up to 7 ft. in 
girth and over, with a 30 ft. moderately straight but fluted bole. In the United 
Provinces it is also found as a tree of large girth with a 15 ft. to 20 ft. stem, which 
is not infrequently badly shaped and deeply fluted. In the Central Provinces, 
Punjab, Bombay and Madras, it occurs as a somewhat smaller tree, the bole being 
shorter but often of fair girth. Found from the Ravi eastwards to Nepal, through¬ 
out the United and Central Provinces, Bihar and Orissa, Bombay, Madras, and the 
plains forests of Upper and Lower Burma. 

Supplies. Kaim is more sparsely scattered through the forests than haldu, 
and large supplies are not available from any one locality. Rodger estimates the 
annual out-turn from Burma at 250 tons. Moderate supplies may be expected 
from the Siwalik, Ganges, Ramnagar, Gonda, Pilibhit, and other Divisions of the 
United Provinces, but the Conservator of Forests, Utilization Circle, remarks that 
the supply would be irregular, owing to its scattered distribution. Small quantities 
can be obtained from the Central Province Districts; it is, for instance, fairly com¬ 
mon in South Chanda, from which District, were a demand to arise, some 160 to 180 
tons could be supplied annually. The species occurs in Chittagong, but not in suf¬ 
ficient quantity to make a regular trade possible, and a similar remark applies to 
most Districts of Bihar and Orissa. Moderately common in many parts of Madras; 
West Kumool Division could supply some 50 tons per annum, N. Malabar a some¬ 
what smaller quantity and other Divisions anything up to 30 tons. Found scattered 
in many Divisions of Bombay, and, though no definite figures of out-turn are avail¬ 
able, it is estimated that such Divisions as Khandesh, the Panch Mahals, Dangs, 
Thana, Nasik, and parts of Kanara could undoubtedly produce 25 to 50 tons or more 
each per annum, were a steady demand to arise. 

General Characteristics of the Wood. Pale yellow when first exposed, 
ageing to light greyish-brown, dull, with smooth feel, without characteristic odour 
or taste, light to moderately heavy (sp. gr. approx. 0 63), straight- or broadly wavy- 
grained in the radial plane, fine- and quite even-textured. 

Structure of the Wood: 

Groivlh rings visible with the naked eye, faint, delimited by light-brown lines of 
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denser fibrous tissue and springwood zones containing slightly larger pores (the former 
showing as faint light lines or zones along the grain) 8-13 per inch. 

Vessels not distinct with the naked eye, small to very small, those at the beginning 
of the ring usually slightly larger and more abundant, open, forming extremely fine vessel 
lines along the grain which are not distinct without a hand-lens, with contiguous rays on 
one or both sides, solitary or occasionally 2-3 (mostly 2) contiguous in the radial or tan¬ 
gential plane, evenly distributed in general but unevenly distributed locally, 20-52 per 
mm. 2 ; vessel segments 70-1,070 p long, rather thick-walled, truncate or abruptly or 
attenuate tailed on the sides, the largest 105-116p in diameter; perforations simple, 
horizontal to oblique; pits leading to contiguous vessels numerous but not crowded, 
small, oval to orbicular, with broad border and linear horizontal orifices extending to the 
margin of the pit court, not confluent, the long diameter 4-5 p; pits leading to contiguous 
parenchyma (ray or longitudinal) numerous to each cell, similar to the 4 inter-vessel’ pits, 
not confluent, the long diameter 3-5 p; tyloses wanting; infiltration not observed. 

Parenchyma visible with a hand lens (10 x), paratracheal and metatracheal, 
the metatracheal finely punctate and forming a fine irregular reticulum with the 
wood rays, in cambiform rows of 3-8 units along the grain; (a) paratracheal paren¬ 
chyma scanty, restricted to 1-several cells and confined for the most part to the tangential 
walls of the vessels (because of contiguous rays), wanting entirely from some vessels, the 
maximum diameter 40-45 p; (6) metatracheal parenchyma very abundant, scattered 
or several cells contiguous and then frequently forming short, irregular, often oblique, 
tangential lines which connect adjacent rays but rarely extend beyond them; ‘b’ 
parenchyma cells relatively thin-walled, with angular contour resulting from the en¬ 
croachments of thick-walled fibres, the maximum diameter 38-42 p; infiltration scanty 
in the parenchyma cells, pale brownish-yellow; crystals absent; starch deposits occasional. 

Fibres non-libriform to librifonn, medium-fine, rounded in the transverse section and 
not definitely aligned in radial rows, slightly thicker-walled in the outer portion of the 
ring forming a faint light-brown line distinguishable with the naked eye, non-septate, 
non-gelatinous, 450-2,125 p long, 28-32 p in diameter; inter-fibre pits present on all 
longitudinal walls, oval, with distinct, broad border and oblique, linear orifice; infiltration 
not observed. 

Bays not visible with the naked eye, fine, very close (12-17 per mm.), separated by 
1-8 (mostly 3-5) rows of fibres, frequently contiguous to the vessels, of the same colour 
as the background and forming a fine inconspicuous fleck on the radial surface, 1-4 
seriate, strongly heterogeneous, divisible on the basis of size and composition into two 
types; (a) narrow rays consisting wholly ofj‘upright’ cells, uniseriate, 1-7 plus cells and 
40-350 plus p high; cells of ‘ a ’ rays with vertical diameter of 25-75 p and radial horizontal 
diameter of 20-85 p; ( b ) broader rays 2-4 (mostly 3-4) seriate and with maximum width 
of 40-50 p and consisting wholly of ‘horizontal’ cells through the thickened portion, 
terminating abruptly in uniseriate margins of ‘upright’ cells or the margins prolonged 
from one or both ends along the grain for a distance of 4 plus cells and 200 plus p, these 
portions then resembling the ‘a’ rays ; compound rays resulting from the fusion of the 
‘b’ rays along the grain not infrequent; maximum height of the -b’ rays 16 plus cells 
and 440 plus p; height of thickened portion 12 plus cells and 240 plus p (max., 30 cells 
and 650 p); ‘upright’ cells of the ‘b’ rays comparable in dimensions to the cells of the 
‘a’ rays; ‘horizontal’ cells with vertical diameter of 10-25p and radial horizontal 
diameter of 50-140 p; pits leading to contiguous vessels numerous to each ray cell (most 
numerous in the upright cells), oval to orbicular, with broad border and linear, horizontal 
orifice extending to the margin of the pit court, the long diameter 3-5 p; pale brownish- 
yellow' infiltration extremely sparse, restricted to occasional cells; crystals wanting; 
starch deposits rarely present. 

Summary . Very similar to Stephegyne diversifolia, Hook, f., but slightly lighter in 
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colour and weight, and finer-textured, with smaller pores and narrower rays; suitable for 
turnery but not equal to haldu, Adina cordifolia, Hook, f., for this purpose. The aqueous 
or alcoholic decoction of the wood is strongly fluorescent. 

Mechanical Properties. Wt. at 12 per cent, moisture content 40 lb. per c. ft. 
A strong and hard timber, considerably more so than haldu. The following figures 
were obtained by the Forest Economist in tests carried out at Dehra Dun, on air- 
dry material: 


Weight , lb. 

'per c. ft. at 12 
per cent, moisture | 
content. 

Transverse strength , 
in lb. per sq. in. 

j Crushing strength 
parallel to grain , 
in lb. per sq. in. 

Hardness, 
in lb. per 
impression. 

j Modulus of 

1 Breaking j elasticity or 

j strength. Young's modulus. 

Side. 

End. 

39 

17,405 1,909,000 

i 

8,885 

1,395 

1,920 


These tests show the timber to be harder and stronger in transverse strength than 
teak. Gamble gives three quotations for P, the average of which comes to 641, 
whereas the corresponding value given in the above table comes to 978. Further 
tests are indicated. 

Seasoning. Air-seasoning experiments were carried out in the South Chanda 
Division of the Central Provinces, from which it was ascertained that the best 
results were obtained by girdling the trees and leaving them standing for 18 months, 
followed by 6 months’ seasoning in the plank. The results, however, were only 
moderately satisfactory. All methods of seasoning in the log resulted in excessive 
insect attack. Green conversion was not tried, but it is thought that this method 
might give even better results than girdling (Ind. For. Rec., vii, pt. i, 19). The 
difficulty with kaim timber is that it develops numerous fine, wavy surface-cracks. 
It has been kiln-seasoned with fair success at the Forest Research Institute, Dehra 
Dun, but even this method resulted in some surface-cracking. 

Durability and Adaptability to Treatment. Durable if not exposed out of 
doors, and in this respect about equal to haldu. It has never been treated with an 
antiseptic. 

Working Qualities. It is easy to saw. As regards its working qualities there is 
some difference of opinion; F. J. Colley states that it works easily and this is probably 
the general opinion. The fibre is, however, often broadly interlocked, and to bring 
it to a smooth surface requires considerable care, as the grain picks up, especially 
when the wood is highly seasoned. It takes a fine polish, and, when cut so as to 
show the interlocked banding to advantage, is of quite attractive appearance. 

Uses, Present and Prospective. It is commonly used for building as plank¬ 
ing and rafters, for furniture, combs, cups, spoons, platters, and as carved articles 
such as frames, toys, table tops and walking-stick heads. It is used in turnery work, 
but in this respect does not equal haldu. In the Central Provinces it is used for 
most of the above purposes, and for handles of saws, and for cement barrels. It 
has been tested for a variety of purposes, such as pencils, rifle stocks and jute 
bobbins, but was not found to be really satisfactory. A fair timber, but hardly a 
species to be encouraged or cultivated. 
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Stephegyne diversifolia, Hook. f. 

Syn. Nauclea rotundifolia, Roxb. 

References. Gamble, Man. Ind. Timb., 404; Rodger, For. Pro. Burm., 31; 
Parkinson, For. FI. Andam., 185; Teesdale, Seasoning Burm. Timbs., 13; Troup, Ind! 
Woods and Uses, 246-247. 

Trade and Vernacular Names. Binga. Vern. Burm. Binga, hnawthein, 
hnawbinga ; Kn. Labau ; Sh. Mai-naw. 

Habit and Distribution. A moderate-sized to large tree, 4 ft. 6 in. to 6 ft. in 
girth, with a 25 ft. straight and fairly cylindrical bole. Found in Burma, Chittagong, 
and the Andaman Islands. 

Supplies. A common tree in Burma. W. A. Robertson writes that 2,000 tons 
per annum could be supplied without difficulty. He states that trees of over 6 ft. in 
girth are liable to be faulty at the centre. Parkinson states that it is fairly common 
in the Middle and South Andamans, Richie’s Archipelago and Rutland Island. 

General Characteristics of the Wood. Creamy white when first exposed, 
ageing to pale yellowish-brown, dull, with rather rough feel, without characteristic 
odour or taste, medium fight to light (sp. gr. approx. 0-60), in general straight 
but somewhat uneven-grained or broadly wavy-grained in the radial plane, fine- 
and quite even-textured. 

Structure of the Wood: 

Growth rings visible with the naked eye, delimited by light-brown lines of denser 
fibrous tissue and springwood zones containing larger pores (the former showing as faint 
light lines or zones along the grain) 6-20 per inch. 

Vessels not distinct with the naked eye, small to very small, those in the springwood 
of the wider rings somewhat larger than the remainder, open, forming extremely fine 
vessel lines along the grain which are not distinct without a hand-lens, with contiguous 
rays on one or both sides, solitary or very rarely two radially or tangentially paired, 
evenly distributed in general but locally rather unevenly distributed, 20-32 per mm. 2 ; 
vessel segments 50-840 y. long, rather thick-walled, rarely truncate, generally abruptly 
or attenuate-tailed at the ends, the largest 90—120 y in diameter; perforations 
simple, horizontal to oblique; pits leading to contiguous vessels uumerous but not 
crowded, small, oval, with broad border and linear, horizontal orifice extending to the 
margin of the pit cavity, the long diameter 4-5 y, not confluent; pits leading to con¬ 
tiguous parenchyma (longitudinal or ray) numerous to each cell, oval to orbicular, with 
broad border and linear orifice which does not extend to the margin of the pit court, the 
long diameter 3-5 y, not confluent; tyloses wanting; infiltration not observed. 

Parenchyma visible with a hand-lens (10 x ), paratracheal and metatracheal, 
the metatracheal finely punctate and forming a fine, irregular reticulum with the 
wood rays, in cambiform rows of 3-7 units along the grain; (a) paratracheal paren¬ 
chyma scanty, restricted to 1-several cells and confined for the most part to the tangen¬ 
tial walls of the vessels (because of contiguous rays), wanting entirely from occasional 
vessels, the maximum diameter of the cells 60—65 y ; (6) metatracheal parenchyma 
abundant and forming an appreciable volume of the wood, scattered or several cells 
contiguous and then for the most part forming short, irregular, often oblique, tangential 
rows which connect adjacent rays but rarely extend beyond them; ‘b’ parenchyma cells 
relatively thin-walled, with angular contour resulting from the encroachments of thick- 
walled fibres, the maximum diameter 44-49 y; infiltration scanty in the parenchyma 
cells, pale brown; crystals not observed; starch deposits rarely present. 

Fibres non-libriform to semi-libriform, medium fine, more or less rounded in the 
transverse section and not definitely aligned in radial rows, slightly thicker-walled in the 
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portion of the ring forming a faint light-brown line distinguishable with the 
eye, non-septate, non-gelatinous, 480-2,125 p long, rarely straight (macerated material), 
28-32 1 \l in diameter through the median portion, long tapering; walls 3-5 p thick; inter¬ 
fibre pits present on all longitudinal walls, oval, with distinct broad border and oblique, 
linear orifice; infiltration not observed. 

Rays not visible with the naked eye, fine, very close (12-17 per mm.), separated by 
1-5 (mostly 1-3) fibres, frequently contiguous to the vessels, punctate on the radial 
surface with particles of reddish-bro wn gum but otherwise of the same colour as the back¬ 
ground and forming a fine, inconspicuous fleck, 1-7 seriate, heterogeneous, divisible on 
the basis of size and composition into two types; (a) narrow rays consisting wholly of 
‘ upright ’ cells, uniseriate or rarely with paired cells, 1-10 plus cells and 40-430 plus p 
in height; cells of ‘a’ rays with vertical diameter of 30-60 p and radial horizontal 
diameter of 30-130 (mostly 30-70) p; ( b ) broader rays 4-7 seriate and with maximum 
width of 90-105 p and consisting wholly of ‘horizontal’ cells through the thickened 
portion, terminating abruptly in uniseriate margins of ‘upright’ cells or the margins 
prolonged from one or both ends along the grain for a distance of 10 plus cells and 425 
plus fu ., these portions then resembling the ‘ a 9 rays; compound rays resulting from the 
fusion of the ‘ b 9 rays along the grain frequent; maximum height of the ‘ b 5 rays 30 plus 
cells and 925 plus p ; height of thickened portion 20 plus cells and 500 plus p ; ‘ upright ’ 
cells of the ‘b’ rays comparable in dimensions to the cells of the ‘a’ rays; L horizontal’ 
cells with vertical diameter of 10-35 p and radial horizontal diameter of 40-190 p ; pits 
leading to contiguous vessels numerous to each ray cell (most numerous in the ‘ upright ’ 
cells), oval to orbicular, with broad border and linear orifice which does not extend to the 
margin of the pit court, the long diameter 3-5 p ; reddish-brown or yellowish-brown 
gummy infiltration occasional in the ray cells, most frequent in the ‘ upright ’ units; 
crystals wanting; starch deposits sparse. 

Summary. A dull, fine-textured, brittle, pale yellowish-brown wood of medium 
weight; infiltration content very low; featured anatomically by vessels which are in 
the main solitary, abundant metatracheal parenchyma which forms a fine irregular 
reticulum with the wood rays, and numerous close rays of two sorts, the larger with 
long attenuate, vertical, marginal extensions; the ray volume of this wood is high ; 
suitable for turnery but not as even-textured as haldu, Adina cor difolia, Hook. f. 

Mechanical Properties. Wt. at 12 per cent, moisture content 41 lb. per c. ft. 
The following strength values were obtained from tests of air-seasoned timber 
conducted under Project No. 1, by L. N. Seaman, at the Forest Research Institute, 
Dehra Dun: 


Moisture, 
percentage 
of weight of 
oven dry 
wood. 

Weight , lb. 
per c. ft. 
at 12*8 
per cent, 
moisture 
content. 

Shrinkage , percentage 
of size of green 
timber . 

Transverse strength. 

Impact 
bending , 
strength 
at elastic 
limit, lb. 
per sq. in. 

Strength 
at elastic 
limit, lb. 
per sq. in. 

Maximum 
strength, 
lb. per 
sq. in. 

Mod ulus of 
elasticity, 
1,000 lb. 
per sq. in. 

Radial . 

Tangential. 

12-8 

41 

3-8 

7*3 

7,695 

14,030 

1,603 

17,970 


Compression parallel to gram. 

Crushing strength 
at right angles 
to grain (elas. 
Um.), lb. per 
sq. in. 

Hardness in lb. per 
impression of a 

0*444 inch bcill to 
a depth of 0*222 inch. 

| 

1 Shear, average 
of radial arid 
tangential, in 
lb. per sq. in. 

Strength at 
elastic limit, 
lb. per sq. in. 

Maximum 
crushing strength, 
lb. per sq. in. 

Side. 

End. 

5,710 

7,525 

1,345 

1,210 

1,580 | 

1,455 
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sasoning. From samples examined it would appear to season well. W 
tobertson states that the logs should be converted as soon after felling as possible 
and that the wood requires good protection after conversion. L. V. Teesdale kiln- 
seasoned this timber in Rangoon and found it to dry fairly rapidly with comparatively 
little degrade. He estimates the drying time for 1 in. planking from 33 per cent, to 
15 per cent, to be 14 days, and that it takes 20 days to bring it down to 8 per cent. 

Durability and Adaptability to Treatment. It is very fairly durable when 
not in contact with the ground, or when placed in exposed positions, and if properly 
seasoned keeps its colour well. Not the class of timber which requires treatment. 

Working Qualities. Saws well and lends itself to both hand-working and 
machining; it turns well on a lathe when seasoned, far better than S. parvifolia 
and is nearly equal in this respect to A. cordifolia. Like haldu, it is preferable to 
damp the wood before final sanding, prior to polishing. 

Uses, Present and Prospective. It is used in Burma for building and 
packing cases. W. A. Robertson expresses the opinion that this timber should rank 
immedia-tely after that of A. cordifolia and we agree with him. It could be used for 
many of the same purposes as haldu and should be thoroughly tested for jute 
bobbins, boot lasts, parquetting, and as tongued and grooved boards. A species 
to be encouraged. 

HYMENODICTYON, Wall. 


References. Brandis, Ind. Trees, 371; Hooker, FI. Br. Ind., iii. 35 36; Troup, 
Ind. Woods and Uses, 169; Heyne, Nutt. Planten, 2 Druk, ii. 1383; Unwin, W. Afr. For. 
and Forestry, 145. 

Size and General Distribution. Hymenodictyon is a small genus of about 
12 species of trees or shrubs with thick branches and bitter bark, scattered 
through tropical Africa, Madagascar, southern Asia and Malaya. Three species 
are included in the Indian flora, one of which is a large deciduous timber tree of the 
second class, ranging from India eastward to Tonkin and Cochin-China and south¬ 
ward to Java. 

Timber Species. H. excelsurn, Wall. 

General Features of the Wood. See under‘species’. 

Remarks. See under'species’. 


Hymenodictyon excelsurn, Wall. 

References. Gamble, Man. Ind. Timb., 406^ Gamble, FI. Mad., pt. iv, 589; 
Kanjilal, For. FI. U.P., 240; Talbot, For. FI. Bom., ii. 90 ; Witt, Desc. List, Nor. and 
Berar Girc., C.P., Serial No. 316; Rodger, For. Pro. Burm., 32; Ind. For. Ilec., ix, pt. v, 
39; For. Bull. No. 66, Econ. Series of 1925; Teesdale, Seasoning Burm. Timb., 14; 
Nordlinger, Querschnitte, Bd. ix (1880), 50; Troup, Silv. Ind. Trees, ii. 625; Troup, Ind. 
Woods and Uses, 169; Heyne, Nutt. Planten, 2 Druk, ii. 1383; Moll, Mik. Holzes, iv. 
90-96; Ridley, FI. Mai. Penin., ii. 18; Leeomte, Bois Indo-Ch., 215; Foxw., Indo-Mal. 
Woods, 560; Michael, Vergl. Unters. u. d. Bau d. Holzes, Diss., Leipzig (1885), 46; 
Ursprting, Beitr. z. Anafc. u. Jahresringbildung trop. Holzarten, Diss., BaSe^(1900),57. 

Trade and Vernacular Names. Kuthan. Veen. Bomb. Mar. Dondru , don- 
celo , bhorsal ; Burm. Kusan , kuthan ; Sh. Mai-sonpu ; Kc. Dumsa-gyaw ; C.P. 
Bhorsal, bhawarmal , biharuk , bhurker , mahuwa karar, bohar ; Gondi, Potur ; Mad. 
Tam. Sagapu , peranjoli ; Tel. Dudi-yetta, dudippa , burja ; Mai. Vella kadamba ; 


MIN/Sr^ 



(10 x) 


208. HYMENOMCTYON EXCELSUM, WALL. 














miSTfty. 




i 3 I 4 i 5 ' 6 r , 8 i 9 

Scale : one space = ^millimeter = 100 microns (p) * inch 
(110x) 

Photomicrograph by H. P. Brown 


208. HYMENODICTYON EXCELSUM, WALL. 

















































MIN IST/f 



RUBIACEAE 


<8L 


Bartu ; U.P. Kakurkat, bhaulan , bhalena, dhauli , bfmrkul , phaldu ; Sant. 
Bhorkond ; KoL Borkunda ; Uriya, Bodoka , konsa. 

Habit and Distribution. A moderate-sized to large tree, which in Burma is 
found 7 ft. in girth and upwards, with a 12 ft. to 30 ft. straight, cylindrical stem. 
E. A. Smythies states that in the United Provinces it is found 4 ft. to 8ft. in girth, 
with a 15 ft. to 30 ft. hole. In the Central Provinces, Bombay, and Madras the 
trees are not quite so large, being 4 ft. to 6 ft. in girth. Found from the Ravieastwards, 
in dry forests throughout the United Provinces, Bihar and Orissa, Chota Nagpur, 
the Central Provinces, Deccan Ghats, Panch Mahals, Konkan, Carnatic, South 
India, and in the drier plains- and lower hill-forests of Upper and Lower Burma. 

Supplies. Common in the dry forestsof India and Burma. W. A. Robertson esti¬ 
mates that 2,000 tons per annum could be worked up to in a few years. The Kurseong 
Division of Bengal can supply some 2,000 c. ft. annually. E. A. Smythies, reporting 
on the supplies from the United Provinces, states that the species is fairly common 
in Haldwani, the Terai and Babar Estates and in the Ramnagar Division, and that 
there must be over 10,000 exploitable trees in the Naini Tal district. V. K. Maitland, 
writing of the Central Provinces, remarks that the tree is very scattered and 
nowhere common. J. W. Nicholson reports it as fairly common, as a tree up to 5 ft. 
in girth, in Palamau and Puri, and in limited quantities in the Angul Division of 
Bihar and Orissa. It is moderately common in the Deccan and Panch Mahals, but 
no Division could supply annually more than 30 to 50 tons. 

General Characteristics of the Wood. White when first exposed, ageing to 
light yellowish-grey and at length to light brownish-grey; heartwood not distinct; 
rather lustrous, with somewhat rough feel, without characteristic odour or taste, 
light (sp. gr. approx. 0-50), straight-grained, medium coarse- and even-textured. 


Structure of the Wood: 

Growth rings distinct but inconspicuous, most evident with the naked eye or at low 
magnifications (10 x), delimited by smaller vessels and closer narrower bands of zonate 
parenchyma in the outer part of the ring, followed by a narrow zone of fibrous tissue at 
the inception of the succeeding ring quite free of zonate parenchyma, 3-9 per inch. 

Vessels large to medium-sized or small, the orifices of the larger plainly visible with the 
naked eye, largest through the central portion of the ring, grading gradually to the 
smallest near the outer margin of the ring, and somewhat smaller in the inner portion of 
the ring but exhibiting no abrupt transition in size within a given growth increment, open, 
with contiguous rays on one and frequently on both sides, forming relatively conspicuous 
but non-contrasting vessel lines along the grain, rarely solitary, for the most part in radial 
rows of 2-4, less frequently in longer rows some of which cross the boundaries of the ring, or 
in rows which are partially double, quite evenly distributed but the orifices appearing 
rather distant in the transverse section, 6-16 per mm. 2 ; vessel segments 365-1,200 p 
long, thin-walled, abruptly or attenuate-tailed at the ends, the largest 235-250 p in 
diameter; perforations simple, shallowly to steeply oblique; inter-vessel pits numerous, 
orbicular to oval or polygonal through crowding, with broad border and short, linear- 
lenticular, horizontal orifice, with pitted membranes, the maximum diameter 6-8 p ; pits 
leading to contiguous rays numerous to each ray cell (most numerous where they lead to 
( upright ’ cells), orbicular to elliptical, with appreciable border and lenticular orifice, with 
prominently pitted membranes, the maximum diameter 6-8 p ; tyloses wanting; pale 
creamy or yellowish deposits occasionally present. 

Parenchyma paratracheal and metatracheal in cambiform rows of 5-8 (often 7-8) 
units along the grain; (a) paratracheal parenchyma relatively sparse, forming a uniseriate 
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$Se£th which is frequently interrupted by rays and fibres contiguous to the vessel; cells 
peripherally flattened, the maximum diameter 60-75 p; ( b) metatracheal parenchyma 
abundant, in part scattered, for the most part in concentric, more or less continuous 
1-2 (mostly 1) seriate, ragged lines which usually span the narrow interval between 
adjacent rays and not infrequently extend across the rays forming a fine reticu¬ 
lum; the lines of ‘b 5 parenchyma are separated by 1-7 (mostly 3-1) fibres and are 
closer and hence more numerous toward the outer boundary of the ring; cells of ‘ b 5 
parenchyma more or less angular and generally flattened in the tangential plane, the 
maximum diameter 47-57 p; infiltration scanty, pale yellow; crystals not observed (re¬ 
ported by Moll in this species—see Moll, Mik. Holzes , iv. 95); starch deposits occasional 
in the outer layers of wood. 

Fibres non-libriforra, coarse, more or less angled in the transverse section and aligned 
in radial rows, flattened and somewhat thicker-walled toward the outer margin of the 
ring, occasionally contiguous to the vessels, non-gelatinous, non-septate, 1,175-2,250 p 
long, 45-50 p in diameter; walls 2-4 p in thickness; inter-fibre pits numerous, somewhat 
more abundant on the radial walls, in uniseriate vertical rows, orbicular to oval, with 
wide border and lenticular orifice reaching somewhat beyond the margin of the pit cavity, 
the maximum diameter 5-7 p; infiltration not observed in the fibre lumina. 

Rays not distinct with the naked eye, very fine, 7-11 per mm., separated by 1-5 
(mostly 1-3) rows of fibres, frequently contiguous to the vessels, of the same colour as 
the background forming a relatively inconspicuous fleck on the radial surface, 1-3 seriate, 
heterogeneous, divisible on the basis of size and composition into two sorts; (a) narrow 
rays consisting wholly of ‘upright 5 cells, uniseriate, less numerous than the broader rays, 
1-6 cells and up to 550 plus p in height; (6) broader rays 2-3 seriate and 45-50 p wide and 
consisting wholly or mostly of ‘horizontal 5 cells through the thickened portion, with 
vertical uniseriate extensions of 1-7 (mostly 1-3) upright cells from one or both ends 
which resemble the ‘a’ rays and not infrequently unite along the grain forming com¬ 
pound rays which extend over 2-5 tiers; maximum height of £ b 5 rays ( where not com¬ 
pound) 15 plus cells and 770 plus p; height of thickened 2-3 seriate portion fluctuating 
mainly between 430 and 580 p; pits leading to contiguous vessels numerous to each ray 
cell (most numerous where they lead, to ‘upright 5 cells), orbicular to elliptical, with 
appreciable border and lenticular orifice, with prominently pitted membrane, the maxi¬ 
mum diameter 6-8 p; infiltration scanty in the ray ceils, pale yellow; crystals wanting ; 
starch deposits occasional in the outer layers of wood. 

Gum canals not observed. Moll reports horizontal schizogenous canals in the wood 
rays of one sample of this wood (see Moll, Mik. Holzes , iv. 93). 

Summary. A light, straight-grained, medium-coarse and even-textured, white to 
yellowish- or brownish-grey wood; featured anatomically by distinct but inconspicuous 
growth rings, large to medium-sized or small vessels which are borne mostly in radial rows 
of 2-4 and attain their maximum size through the central portion of the ring, long thin- 
walled vessel segments with oblique simple perforations, relatively sparse paratracheai 
and abundant metatracheal parenchyma, the last arranged for the most part in uniseriate 
concentric lines which form a fine reticulum with the wood rays, non-libriform coarse 
fibres arranged in definite radial rows, and very fine heterogeneous rays of two sorts which 
form a relatively inconspicuous fleck on the radial surface; in Indo-China, the powdered 
wood is used to combat certain skin diseases: a non-ornamental wood of the second class. 

Material . Gamble Specimen, No. 6160. 

Mechanical Properties. Wt. at 12 per cent, moisture content 32 lb. per c. ft. 
Moderately soft; it is not a strong timber. Gamble, quoting Bourdillon, gives P=448 
and therefore the wood is only a little over half as strong as teak in transverse 
strength. 
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It seasons extremely well. Air-seasoning experiments carried out 
in the Gonda Division of the United Provinces, the final inspection of which was 
carried out by C. V. Sweet, showed that whatever method was employed, good 
results were obtained. The best results were obtained either by girdling or by 
converting the logs when green; the least satisfactory method was seasoning in the 
log. C. V. Sweet states, however, that there was little to choose between any of the 
stock when seasoned (Ind. For. Rec ., ix, pt. v, 39). Kinns kiln-seasoned 1 in. 
planking with an initial moisture content of 80 per cent, which was reduced to 8 
per cent, in a water-spray kiln in 13 days. Both S. Fitzgerald at Dehra Dun and 
L. V. Teesdale in Rangoon have kiln-seasoned this timber with satisfactory results. 

Durability and Adaptability to Treatment. Not durable when exposed 
or in contact with the ground; fairly durable when under cover. Said to be some¬ 
what liable to attack by borers, especially when left unbarked in the log: Kinns 
remarks that when thoroughly seasoned it is not very liable to attack by borers or 
stain and stands extremely well in the finished state. There are no records that it 
has ever been antiseptically treated, but, judging from the structure of the timber, 
treatment should be easy. 

Working Qualities. Very easy to saw; a log band-saw gives excellent results, 
permitting of the highest rate of speed. Satisfactory results are obtained with a 
fine to medium gauge of saw, with teeth ground to a front rake of 35° and a top 
clearance of 15° to 20°. It machines and turns equally well and requires little hand- 
finishing. Though finishing well, we found at Dehra Dun that it absorbed much 
polish and produced a somewhat dull surface. Kinns advocates varnish, and adds 
that it stains very uniformly indeed and can be stained to any colour desired. 

Uses, Present and Prospective. A wood which in the past has not been in 
great demand and has been used chiefly as planking, for packing c'ases, scabbards, 
grain measures, drums, sieves, palanquins, toys, and in Burma for schoolboys’ 
writing boards. The Government Wood-Working Institute at Bareilly has brought 
the timber to the fore and has tested it for many purposes, with the result that it is 
now in considerable demand. It is very suitable for cheap-grade furniture, brush 
ware of all sorts, match boarding, tubes for jute mills, barrels, and slack cooperage. 
It is one of the nearest approaches to beech wood so far found in India, and can be 
put to similar uses. A timber that fully merits further study, and a species that 
should be protected and cultivated on account of the value of the wood and of 
its fair rate of growth. 

RANDIA, Linn. 

.References. Brandis, Ind. Trees, 381-383; Hooker, FI. Br. Ind., 109-115; Troup, 
Ind. Woods and Uses, 230-231; Moll, Mik. Holzes, iv. 127-136; Ridley, FI. Mai. Penin., 
ii. 70-79; Ridley, Timb. Mai. Penin., Agr. Bull. Str. and Fed. Mai. States, n. ser., vol. i 
(1902), 210; Lecomte, Bois Indo-Ch., 214-215 ; Kanehira, Anat. Char. Form. Woods, 
130; Unwin, W. Afr. For. and Forestry, 62,79,113,407, et al .; Baker, Hardwoods Austr., 
302 ; Nordlinger, Querschnitte, Bd. vi (1874), 34; Pomrencke, Vergl. Unters. fiber d. 
Bau d. Holzes einiger sympetaler Familien, Arbeiten aus d Konigl. Bot. Garten zu 
Breslau, Bd. I, Heft I (1892), 63; Tolle, Beitr. z. vergl. Anat. d. Rubiaceen, Diss., Got¬ 
tingen (1913), 42-52; Ur sprung, Beitr. z. Anat. Jahresringbildung trop. Holzarten, Diss., 
Basel (1900), 57. 

Size and General Distribution. Randia consists of over 200 species of 
upright or clambering, unarmed or spinous shrubs and trees with opposite, simple, 
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n coriaceous, stipulate leaves (or one leaf arrested) and baccate 2-celIed fruits. 
The genus is distributed throughout the tropical and subtropical regions of the 
World, but in point of numbers attains its maximum development in the eastern 
hemisphere. At least 16 species enter the Indian flora, one of which is a 
ubiquitous large shrub or small tree of the third class. 

Timber Species. B . dumetorum , Laink. 

General Features of the Wood. See under ‘species’. 

Remarks. See under ‘species’. 


Randia dumetorum, Lamk. 

Syn. Bandia longispina , DC. 

References. Gamble, Man. Ind. Timb., 413; Gamble, FI. Mad., pt. iv, 615; 
Talbot, For. FI. Rom., ii. 98; Parker, For. FI. Punj., 282; Kanjilal, For. FI. U.P., 244; 
Haines, For. FI. Chota Nagpur, 501; Witt, Desc. List, Nor. and Berar Circ., C.P,, 
Serial No. 323; Troup, Silv. Ind. Trees, ii. 632; Troup, Ind. Woods and Uses, 230-231; 
Foxw., Indo-Mal. Woods, 561. 

Vernacular Names. Beng. Panji ; Bom. Mar. Ohela , pindra, perulu , mindhal , 
mmigeli ; Kan. Kari-gadda , mangari , kat-mangri; Bhil, Gali ; Bunn. Sethanbaya , 
mtayet , thaminza, haw ; Kc. Buk-galawi, nbalawi ; Sh. Nam-nu ; C.P. Mainpal , 
bhirara , pindalu , kuhd, pendra , tirleha, tupkela , ghcmgru , purput , kola pendra ; Mad. 
Tel. Manga ; Tam. Madu , tern; Punj. Bara ; U.P. Hindi, Maindal, mainphal, 
maini ; Kol. Potab ; Sant. Loto, hoi hindi ; Uriya, Pativa , potowa . 

Habit and Distribution. A large shrub or small erect tree, rarely more than 
10-12 in. in diameter, with an 8-10 ft. bole in favourable localities. There are two 
or more varieties, which, however, may be classed as one for commercial purposes. 
Found from the Rawalpindi District in the Punjab eastwards to Assam, in all 
provinces of India and Burma. 

Supplies. Common in most dry and moist forests of India, and obtainable in 
fair numbers as billets or small logs. Most Divisions could supply from 5-10 tons 
or more. Rodger estimates that Burma could supply 20-30 tons per annum. 

General Characteristics of the Wood. White, grading gradually to light 
brown toward the centre of the tree, with no markings; heartwood not distinct; 
dull to somewhat lustrous, with smooth feel, without characteristic odour or taste, 
moderately heavy (sp. gr. approx. 0-75), straight-grained but often with small 
knots, very fine- and even-textured. 


Structure of the Wood: 

Growth rings generally distinct but inconspicuous, most evident with the naked eye 
and at low magnifications, delimited by denser but usually lighter coloured fibrous tissue 
toward the outer margin of the ring, 10-16 per inch. 

Vessels very small to extremely small, the orifices of the largest appearing small with 
a hand-lens (10 x ), largest through the central portion of the ring, grading gradually to 
the smallest toward the outer margin of the ring, and somewhat smaller at the inception 
of the ring, or in some rings largest in the springwood but exhibiting little variation in 
size within the boundaries of a ring, open or frequently plugged with whitish (reflected 
light) gummy deposits, with contiguous rays on one and frequently on both sides, 
forming extremely fine, straightish vessel lines along the grain, for the most part soli¬ 
tary and in radial rows of 2-3 (mostly 2), rarely 2 contiguous in the tangential plane, 
quite evenly distributed, 45-80 per mm. 2 ; vessel segments 150-175 p long, medium 
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diameter; perforations simple, shallowly to steeply oblique; pits leading to contiguous 
vessels numerous, orbicular to oval, with wide border and short, linear-lenticular, hori¬ 
zontal or nearly horizontal orifice, the maximum diameter 3-4 y ; pits leading to con¬ 
tiguous fibres similar but aligned in vertical rows and the orifices more oblique; pits 
leading to contiguous rays numerous to each ray cell (most numerous wiiere they 
lead to the ‘upright’ cells), orbicular to oval, with wide semi-border and short, linear- 
lenticular, horizontal or oblique orifice, the maximum diameter 3-4 y ; tyloses wanting; 
yellowish, yellowish-brown, or blackish-brown (transmitted light) gummy deposits fre¬ 
quent, occluding many of the vessels; several small discoloured tracts were observed in 
the transverse section in which the gummy deposits, especially those of the darker type, 
were very abundant. 

Parenchyma paratracheal and metatracheal, in cambiform rows of 4-12 units along 
the grain; (a) paratracheal parenchyma extremely sparse, restricted to occasional cells 
contiguous to the vessels (mostly to the tangential walls), the maximum diameter 20-27 y ; 
(b) metatracheal parenchyma relatively abundant, in part scattered, frequently aligned 
in concentric, 1-2 (mostly 1) seriate, interrupted lines which may or may not span the 
narrow interval between adjacent rays or extend across several rows; cells of ‘ b ’ paren¬ 
chyma angular, frequently flattened and then variously orientated, with maximum 
diameter of 23-30 y ; infiltration sparse or wanting, yellowish to yellowish-brown; crys¬ 
tals wanting; starch deposits present in the outer layers. 

Fibres non-libriform to semi-libriform, medium-fine, angled in the transverse section 
and not aligned in definite radial rows, the last few rows at the margin of the ring often 
somewhat smaller and thicker-walled, frequently contiguous to the vessels, non-gelatinous, 
non-septate, 715-1,940 y long, with tapering ends and hence appearing of variable size 
in the transverse section, 25—28 y in diameter; Avails 4 —6y thick; inter-fibre pits numerous, 
about equally distributed on the radial and tangential walls, in vertical uniseriate rows, 
orbicular to oval, bordered, with short, slit-like, oblique orifice; infiltration wanting in 
the fibre lumina except in the small discoloured tracts (see under Vessels). 

Bays not distinct with the naked eye, fine, very close (13-16 per mm.), separated by 
1-5 (frequently 1-3) fibres, often contiguous to the vessels, of the same colour as the back¬ 
ground forming an inconspicuous fleck on the radial surface, 1-9 seriate, heterogeneous, 
divisible on the basis of size and composition into two types; (a) narrow rays consisting 
wholly of ‘upright’ cells, uniseriate or occasionally with paired cells, less numerous than 
the broader rays, 1-7 plus cells and 400 plus y in height; ( b ) thickened portion of broader 
rays 3-9 (mostly 3-5) seriate and rvith maximum width of 50-70 y (rarely wider) and 
consisting of ‘horizontal’ cells with occasional ‘upright’ cells along the sides of the ray, 
terminating abruptly in uniseriate margins of ‘upright’ cells or the margins prolonged 
from one or both ends along the grain for a distance of 2-6 plus cells, these portions then 
resembling the ‘a’ rays; compound rays resulting from the fusion of 2-5 (mostly 2-3) 
‘ b ’ rays along the grain not infrequent; maximum height of the ‘ b ’ rays (where not com¬ 
pound) 20 plus cells and 700 plus y ; pits leading to contiguous vessels numerous to each 
ray sell (most numerous in the ‘upright’ cells), orbicular to oval, with wide semi-border 
and short, linear-lenticular, horizontal or oblique orifice, the maximum diameter 3-4 y ; 
yellow to yellow-broAvn infiltration abundant but not copious, restricted to occasional 
cells; crystals wanting; starch deposits present in the outer layers. 

Summary. A moderately heavy, straight-grained, very fine- and even-textured, 
white to light-broAvn wood; featured anatomically by distinct but inconspicuous growth 
rings, very small to extremely small vessels borne solitary and in short radial rows of 2-3 
and frequently plugged with whitish gummy deposits, extremely sparse paratracheal and 
relatively abundant metatracheal parenchyma, the latter mostly in concentric uniseriate 
lines spanning the narrow interval between adjacent rays or extending across several 
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medium-fine, tapering fibres, and fine close rays of two types which form an 
inconspicuous fleck on the radial surface; this wood resembles the Gardenias , but may be 
distinguished in that the vessels are frequently plugged with whitish gummy deposits; 
a fine-textured, non-ornamental wood, available only in small sizes; a timber of the 
third class. 

Material. Gamble Specimen, No. 6232. 


Mechanical Properties. Wt.at 12 per cent, moisture content 48lb. per c.ft. No 
tests have been carried out to determine its mechanical strength; hard and strong. 

Seasoning. The timber is very liable to develop end-splits while seasoning. 
The trees should be felled early in the cold weather so that the logs may be allowed 
to season under cover for as long as possible before the hot weather sets in. It should 
not be difficult to kiln-season, provided the process is carried out on absolutely 
green material. 

Durability and Adaptability to Treatment. The timber is durable under 
cover and moderately so in exposed positions. It has never been antiseptically 
treated. 

Working Qualities. Not difficult to saw, and machines and turns well, 
finishing to a good surface. Very liable to contain numerous small knots. 

Uses, Present and Prospective. Everywhere used for walking-sticks, being 
strong and not too heavy; also for fencing, ploughs, combs, and as fuel. It cannot 
be classed as a substitute for boxwood, though somewhat resembling that timber. 
It should be quite suitable for cotton reels and as small solid bobbins. 


GARDENIA, Linn. 

References. Brandis, Ind. Trees, 378-380; Hooker, El. Br. Ind., Hi. 115-120; 
Pearson, Com. Guide For. Eoon. Pro. Ind., 138, 148; Troup, Silv. Ind. Trees, ii. 628; 
Troup, Ind. Woods and Uses, 153-155; Heyne, Nutt. Planten, 2 Druk, ii. 1398-1399 ; 
Foxw., Indo. Mai. Woods, 560; Kanehira Anat. Char, Form. Woods, 127; Unwin, W. 
Afr. For. and Forestry, 146; Brown, Sec. Xylem Haw. Trees, 352-354; Rock, Indig. 
Trees Haw., 433-435; Boulger, Wood, 87,151. 

Size and General Distribution. Gardenia is confined to the tropics and 
sub-tropics of the Old World and consists of over 150 species of aimed or unarmed 
trees or shrubs, widely distributed from Africa and Madagascar eastward through 
the Indo-Malayan region and tropical Australia to Polynesia and the Hawaian 
Islands. At least 10 species occur within the range of this Manual, 4 of which are 
small trees or large shrubs of the third class. 

Timber Species. 1. G. lucida, Roxb.; 2. G. gummifera , Linn,; 3. G. latifolia , 
Aiton; 4. G. turgida, Roxb. 

General Features of the Wood. White to creamy-white, brownish-yellow, 
yellowish-brown, or light brown; heartwood wanting; rather dull to lustrous, with 
smooth feel, without characteristic odour or taste, moderately heavy to heavy, 
moderately hard to very hard, straight- or more or less irregular-grained or some¬ 
times wavy-grained in the radial plane, even- and fine- to very fine-textured. Growth 
rings generally distinct but inconspicuous, delimited by denser fibrous tissue and 
smaller vessels in the outer portion of the ring, frequently very narrow (15-30 per 
inch). Vessels small to very small, generally rather numerous, largest at the 
beginning or through the middle portion of the ring and grading gradually to 
somewhat smaller vessels toward the outer margin of the ring, mostly solitary, 
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or less circular in the transverse section, frequently with contiguous rays, 
open or plugged with whitish gummy deposits; vessel segments rather long and 
thick-walled, generally abruptly or attenuate-tailed, with simple perforations. 
Parenchyma paratracheal and metatracheal; (a) paratracheal parenchyma sparse 
to very sparse, restricted to occasional cells contiguous to the vessels; (b) meta¬ 
tracheal parenchyma relatively abundant, scattered or forming interrupted, mostly 
uniseriate, tangential lines which end blindly or span the narrow interval between 
adjacent rays; gummy infiltration wanting or sparse; crystals present or absent 
(wanting in the Indian species). Fibres semi-libriform to libriform, medium-coarse 
to coarse, rather thick-walled, not aligned in radial rows except near the outer 
margin of the ring, frequently contiguous to the vessels, non-septate, relatively 
short (1,600 fi or less). Rays not distinct with the naked eye, fine to very fine, very 
close, forming an inconspicuous or relatively conspicuous fleck on the radial surface, 
1-5 seriate, heterogeneous, divisible on the basis of size and composition into two 
distinct types; (a) narrow rays consisting wholly of "upright 5 cells, uniseriate or 
nearly so, 1-12 plus cells in height; (6) broader rays 2-5 seriate and consisting 
mostly or wholly of ‘horizontal’ cells through the thickened portion, terminating 
abruptly in uniseriate margins of ‘upright’ cells or the margins prolonged from one 
or both ends along the grain and these portions then resembling the "a 5 rays; 
compound rays resulting from the fusion of the ‘b’ rays frequent; infiltration 
sparse; crystals present or wanting (wanting in the Indian species). 

Remarks. The Gardenia timbers resemble boxwood ( Buxus sew/pervirens , 
Linn.), but are inferior to this species; they are even- and fine-textured, short-fibred 
woods with little or no figure, suitable for turnery and the cheaper, rougher grades 
of engraving, &c. 

MACROSCOPIC KEY TO COMMERCIAL SPECIES 
The Indian Gardenia woods cannot be identified with a hand*lens (lOx). 


MICROSCOPIC KEY TO COMMERCIAL SPECIES 

1. Number of vessels per mm. 2 more than 90 . . . . . . 2 

1. Number of vessels per mm. 2 less than 90 . . .... 3 

2. Maximum tangential diameter of largest vessels 55-65 fi ; maximum 
width of broadest rays 35-40 p ; thickened (several seriate) portion of 
the ray less than 180 /x in height . . . . . G. latifolia 

2. Maximum tangential diameter of largest vessels 45-54 jx; maximum 
width of broadest rays 30-35/x; thickened (several seriate) portion of 
the ray more than 180 /x in height G. lucida 

3. Maximum tangential diameter of largest vessels more than 90 /x; maxi¬ 
mum diameter of fibres 34-38 /x; broadest rays 2-5 seriate through the 
thickened portion, with maximum diameter of 40-50 /x . . G. turgida 

3. Maximum tangential diameter of largest vessels less than 90 /x; maximum 
diameter of fibres 26-30/x; broadest rays 2-4 seriate through the thickened 
portion, with maximum diameter of 35-40 /x . G. gummifera 


Gardenia lucida, Roxb. 

References. Gamble, Man. Ind. Tirab., 415; Gamble, FI. Mad., pt. iv, 618; Talbot, 
For. FI. Rom., ii. 101; Haines, Trees. S.C., C.P., 126; Witt, Desc. List, Nor. and Berar 



Serial No. 318; Brandis, Ind. Trees, 379 
; Troup, Ind. Woods and Uses, 154. 


Pearson, Com. Guide For. Econ. 


Vernacular Names. Bom. Guz. Delcamali ; C.P. JDikamali , mail ; Mad. Tam, 
Kumbi; Tel. Yerri bikki , Jcarenga. 

Habit and Distribution. A large shrub or small erect tree. Found in dry 
forests of the Central Provinces, Bombay Deccan, Konkan, Belgaum and Carnatic. 

Supplies. Moderately common in the Southern, but not so common in the 
Northern and Berar Circles of the Central Provinces; generally found along sandy 
nultas. Common in Kolaba District of Bombay and moderately so in Belgaum. 
Only available as small-sized logs and as billets. 

General, Characteristics of the Wood. Pale creamy- to yellowish-white, 
with no markings or with faint close striae on the radial face traceable to seasonal 
growth; heartwood not distinct; somewhat lustrous, with very smooth feel, without 
characteristic odour or taste, moderately heavy (sp. gr. approx. 0*73), straight¬ 
grained or somewhat wavy-grained in the radial plane, very fine- and even- 
textured. 


Structure of the Wood: 

Growth rings distinct hut inconspicuous, most clearly defined with the naked eye or 
at low magnifications (10 x ), delimited by somewhat darker, denser fibrous tissue at the 
outer margin of the ring, followed by more porous tissue in the springwood of the next 
ring, 7-30 per inch. 

Vessels very small to extremely small, the orifices of the largest appearing very small 
with a hand-lens (10 X), largest at the inception of the ring and grading very gradually 
to smaller vessels towards the outer margin of the ring but exhibiting no great variation 
in size within the ring, open, frequently with contiguous rays on one but rarely on both 
sides, forming extremely fine and inconspicuous vessel lines along the grain, solitary for 
the most part, less frequently in radial rows of 2-6 (mostly 2-4), 2 contiguous in the 
tangential plane, or several clustered, quite evenly distributed, 95-110 per mm. 2 , 
Gamble Specimen, No. 5874; 210-265 per mm. 2 , Gamble Specimen, No. 6098; vessel 
segments 280-770 ^ long, medium thick-walled, abruptly or attenuate-tailed at the 
ends, the largest 45-54 jjl in diameter; perforations simple, slightly to steeply oblique; 
pits leading to contiguous vessels numerous, minute, orbicular to oval, with wide border 
and linear-lenticular, horizontal or nearly horizontal orifice which does not reach beyond 
the margin of the pit cavity, the maximum diameter 3-4 ft ; pits leading to contiguous 
fibres similar but the orifice more oblique; pits leading to rays numerous to each ray cell 
(most numerous where they lead to the ‘upright’ cells), orbicular to oval, with wide 
semi-border and short, linear-lenticular, horizontal orifice, the maximum diameter 3-4 fi. 

Parenchyma paratracheal and metatracheal, in cambiform rows along the grain; 

(a) paratracheal parenchyma sparse to extremely sparse and frequently wanting entirely 
from the yessels, the cells peripherally flattened, with maximum diameter of 20-27 p; 

( b) metatracheal parenchyma sparse to relatively abundant, scattered and in short, 
mostly uniseriate, interrupted lines which may or may not span the narrow interval be¬ 
tween adjacent rays; cells of ‘b’ parenchyma angular and frequently flattened in the 
tangential plane, the maximum diameter 17-23p; infiltration not observed; crystals 
wanting; starch grains not observed. 

Fibres semi-libriform to libriform, medium-coarse, more or less angled in the trans¬ 
verse section and not aligned in radial rows through the body of the ring, the last several 
tangential rows at the outer margin of the ring smaller and flattened in the tangential plane, 
medium thick-walled, frequently contiguous to the vessels, non-gelatinous, non-septate, 
500-1,490 n long, 22-26p in diameter; walls 4-6 p thick, occasionally exhibiting layers 
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^Stratification; inter-fibre pits numerous, about equally distributed on the radial and 
tangential walls in vertical uniseriate rows, broadly oval, bordered, with short, slit-like, 
oblique orifice. 

Rays not distinct with the naked eye, very fine, very close (17-20 per mm.), separated 
by 1-5 (mostly 1-3) fibres, frequently contiguous to the vessels, of the same colour as the 
background forming a fine inconspicuous fleck on the radial surface, 1-3 or rarely 
4 seriate, heterogeneous, divisible on the basis of size and composition into two types: 
{a) narrow rays consisting wholly of 'upright* cells, uniseriate or very rarely with paired 
cells, less numerous than the wider rays, 1-6 plus cells and 200 plus /x in height; (6) wider 
rays 2-4 (mostly 2-3) seriate and with maximum width of 30-35 /x and consisting almost 
entirely of ‘horizontal’ cells through the thickened portion, terminating abruptly in 
uniseriate margins of ‘upright* cells or the margins prolonged from one or both ends along 
the grain for a distance of 2-12 (mostly 2-5) cells, these portions then resembling the 
‘a* rays; compound rays resulting from the fusion of the ‘b* rays frequent; maximum 
height of ‘b* rays (where not compound) 17 plus cells and 400 plus /x; height of thickened 
portion frequently 215 plus /x; pits leading to contiguous vessels numerous to each ray 
cell (most numerous where they lead to the ‘upright* cells), orbicular to oval, with wide 
semi-border and short, linear-lenticular horizontal orifice, the maximum diameter 3-4 /x; 
infiltration pale creamy-yellow, very scanty; crystals wanting; starch deposits occasional. 

Summary. A moderately heavy, straight-grained or somewhat wavy-grained, very 
fine- and even-textured, pale creamy- toyellowish-white wood; very similar to 0. latifolia, 
Aiton, but somewhat finer-textured (smaller vessels); a timber of the third class. 

Material . Gamble Specimens, Nos. 5874, 6098. 

Mechanical Properties. Wt. at 12 per cent, moisture content 47 lb. per c. ft. 
A hard or very hard, strong timber, which has never been tested for its mechanical 
strength. 

Seasoning. Like other Gardenia woods, it is liable to develop fine end-splits 
while seasoning. To overcome this difficulty the trees should be felled soon after 
the monsoon, so as to give the logs as long as possible to season before the hot 
weather sets in. The material should be stored under cover and protected from 
dry winds. Possibly smearing the ends of logs with tar or with cow-dung and earth 
and leaving the bark on, so as to retard seasoning, might tend to prevent end- 
splitting. 

Durability and Adaptability to Treatment. Durable under cover, moder¬ 
ately so in exposed positions. Not the class of wood which requires antiseptic 
treatment. 

Working Qualities. Distinctly hard to saw, especially across the grain; 
machines well and, when turned on a high-speed lathe, finishes to a beautiful 
smooth surface, the shavings coming off in long fine strips. 

Uses, Present and Prospective. The wood is used for making#small turnery 
articles and for combs. It is of the same class as Gardenia latifolia , but perhaps not 
quite of such good quality, being less even- and somewhat coarser-grained. A fair 
substitute for boxwood and suitable for penholders, rulers, toys, cotton reels and 
similar small articles. 


Gardenia gummifera, Linn. 

References. Gamble, Man. Ind. Timb., 415; Gamble, FL Mad., pt. iv, 618; 
Haines, For. FI. Chota Nagpur, 503; Witt, Desc. List, Nor. and Berar Circ., G.P., Serial 
No. 319; Brandis, Ind. Trees, 379; Hooker, FI. Br. Ind., iii. 116. 
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Vernacular Names. Bihar and Orissa, Kurdu, kurfm, buroi ; Bomb. Mar. 
Dickamali; Guz. Karmari ; Kan. Yerbhicky , dic&y, bhickij-gidda ; C.P. Karmari, 
kurmuri, kulmuri, bandarledu ; Gondi, Kuril, lalmn kudu ; Mad. Tel. Manchi bikki, 
chita mota ; Kan. Ghitta bikki ; Uriya, Gurudu ; Chota Nagpur, Bururi, bruru. 

Habit and Distribution. A large shrub or small tree, rarely over 24 in. and 
more commonly 12 in. in girth, with a 5 to 6 ft., often crooked stem and rough, 
twisted brandies. Found in Central and Southern India, in the Central Provinces, 
Chota Nagpur, Bihar and Orissa, Circars, in the Satpuras and in N. Kanara, from 
the Carnatic westward to the crest of the Ghats and on the Malabar Coast. 

Supplies. Found in all Districts of the Southern Circle and scarce in the 
Northern and Berar Circles of the Central Provinces. H. F. Mooney states that it is 
available in fair quantities in some of the Feudatory States of Bihar and Orissa, 
and especially in Gangpur, while J. W. Nicholson writes that supplies are plentiful 
from the Districts proper of Bihar and Orissa. Moderately common in Khandesh 
and other Satpura Districts: Talbot says that it is common on laterite soil in the 
N. Kanara Division of Bombay. 

General Characteristics op the Wood. Pale creamy- to yellowish-white, 
with no markings or with faint, close striae on the radial face traceable to seasonal 
growth; keartwood not distinct; somewhat lustrous, with very smooth feel, 
without characteristic odour or taste, moderately heavy (sp. gr. approx. 0-74), 
straight-grained, very fine- and even-textured. 

Structure of the Wood: 

Growth rings generally present but inconspicuous, most clearly defined with the 
naked eye or at low magnifications (10 x), frequently variable in width, delimited by 
a narrow band of somewhat darker, denser fibrous tissue at the outer margin of the ring 
followed by more porous tissue in the springwood of the next ring, 6-18 per inch. 

Vessels very small to extremely small, the orifices of the largest appearing small with 
a hand-lens (10 x), largest at the inception of and through the inner portion of the ring, 
grading very gradually to smaller vessels toward the outer margin of the ring, but 
exhibiting no great variation in size within the ring, often appearing rather distant at 
high magnifications, open, frequently with contiguous rays on one or rarely on both sides, 
forming extremely fine and inconspicuous vessel lines along the grain, solitary for the 
most part, occasionally in short radial rows of 2-3 (mostly 2) or 2-3 contiguous in the 
tangential plane, quite evenly distributed, 56-75 per mm. 2 ; vessel segments 250-740 p 
long, medium thick-walled, abruptly or attenuate-tailed at the ends, the largest 
55-65 /j, in diameter; perforations simple, slightly to steeply oblique; pits leading to con¬ 
tiguous vessels numerous, orbicular to oval, with wader border and linear-lenticular, 
horizontal or nearly horizontal orifice which does not reach beyond the margin of the pit 
cavity, the maximum diameter 3—4 g ,; pits leading to contiguous fibres similar but 
aligned in vertical uniseriate rows and the orifices more oblique; pits leading to rays 
numerous to each cell (most numerous where they lead to the ‘ upright ’ cells), orbicular 
to oval, with wide semi-border and linear-lenticular horizontal or oblique orifice which 
does not reach beyond the margin of the pit cavity, the maximum diameter 3-4 g ; tyloses 
wanting; gummy inclusions not observed. 

Parenchyma paratracheal and metatracheal, in cambiform rows of several units along 
the grain; (a) paratracheal parenchyma sparse, restricted to occasional cells contiguous 
to the vessels, the maximum diameter 20-27 g ; (6) metatracheal parenchyma relatively 
abundant, in part scattered, frequently 2-several cells contiguous in the tangential plane 
forming short, mostly uniseriate, interrupted lines which may or may not span the narrow 
interval between adjacent rays; cells of ‘b’ parenchyma angular and generally flattened 
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», tangential plane, the maximum diameter 17-23 y ; infiltration not observed; crys¬ 

tals wanting; starch deposits not observed. 

Fibres semi-libriform to libriform, medium-coarse, more or less angled in the trans¬ 
verse section and not definitely aligned in radial rows, the last several tangential rows at 
the outer margin of the ring usually somewhat smaller, thick-walled, frequently contiguous 
to the vessels, non-gelatinous, non-septate, 400-1,500 y long, 26-30 y in diameter; walls 
3-7/i thick, frequently exhibiting layers of stratification; inter-fibre pits numerous, about 
equally distributed on the radial and tangential walls, in vertical umseriate rows, oval, 
bordered, with short, slit-like, oblique orifice; infiltration not observed in the fibre lumina. 

Rays not distinct with the naked eye, very fine, very close (12-16 per mm.), separated 
by 1-5 (mostly 1-3) fibres, frequently contiguous to the vessels, of the same colour as the 
background forming a fine, relatively inconspicuous fleck on the radial surface, 1-3 or 
rarely 4 seriate, heterogeneous, divisible on the basis of size and composition into two 
types; (a) narrow rays consisting wholly of ‘upright’ cells, uniseriate or very rarely with 
paired cells, less numerous than the wider rays, 1-6 plus cells and 300 plus y high; 
(6) wider rays 2-4 (mostly 2-3) seriate and with maximum width of 35-40 y and consist¬ 
ing almost entirely of ‘horizontal’ cells through the thickened portion, terminating 
abruptly in uniseriate margins of ‘upright’ cells or the margins prolonged from one or both 
ends along the grain for a distance of 2—12 plus (usually 2—7) cells, these portions then 
resembling the ‘ a ’ rays; compound rays resulting from the fusion of the ‘ b ’ rays frequent; 
maximum height of ‘ b ’ rays (where not compound) 20 plus cells and 430 plus y ; height 
of thickened portion frequently 225 plus y ; pits leading to contiguous vessels numerous 
to each cell (most numerous in the upright cells), orbicular to oval, with wide semi¬ 
border and linear-lenticular horizontal or oblique orifice which does not reach beyond the 
margin of the pit cavity, the maximum diameter 3-4 y; infiltration pale creamy-yellow, 
very sparse; crystals wanting; starch deposits occasional. 

Summary. A moderately heavy, straight-grained, very fine- and even-textured, 
pale yellowish-white wood; requires care in seasoning; works well under tools; featured 
anatomically by distinct but inconspicuous growth rings, very small to extremely small 
vessels borne for the most part solitary, abruptly or attenuate-tailed vessel segments with 
simple perforations, sparse paratracheal and relatively abundant metatracheal paren¬ 
chyma arranged for the most part in short, mostly uniseriate, interrupted lines which 
may or may not span the narrow interval between adjacent rays, thick-walled libriform 
fibres which frequently abut on the vessels, and very fine, very close rays of two types 
which form a fine, relatively inconspicuous fleck on the radial surface; a non-ornamental 
timber of the third class, comparable to, but inferior to, boxwood (Buxus sempervirens, 
Linn.), and available only in small sizes. 

Material. Gamble Specimen, No. 6097; Hand Specimen, source unknown, No. 883. 

Mechanical Properties. Wt. at 12 per cent, moisture content 48 lb. per o. ft. 
No figures of strength are available. It is hard, but not so hard as the wood of 
Gardenia lucida, which it resembles. 

Seasoning. T.ike other Gardenia woods it is liable to develop fine end-splits, 
and should be treated in the same way as G. lucida. 

Durability and Adaptability to Treatment. H. F. Mooney is of opinion that 
it is fairly durable, and this statement is borne out by the fact that specimens which 
have been for over 40 years in the Wood Museum at the Forest Research Institute 
are sound. Not the class of timber which requires treatment. 

Working Qualities. It was found to be a stiff wood to deal with on a fine 
band-saw, but like G. lucida to turn well on a high-speed lathe. It takes a good 
polish. 

Uses, Present and Prospective. Used locally for combs, but more commonly 
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JSiown for the gum-resin which is obtained from the leaf-buds. A good-class 
turnery wood, for penholders, rulers, handles, and small articles. 

Gardenia latifolia, Aiton 
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References. Gamble, Man. Ind. Timb., 415; Gamble, FI. Mad., pt. iv, 619; Haines, 
For. FI. Chota Nagpur, 504; Witt, Desc. List, Nor. and Berar Circ., C.P., Serial No. 320; 
Talbot, For. FI. Bom., ii. 103; Brandis, Ind. Trees, 379; Troup, Ind. Woods and Uses, 
153-154; Watt, Com. Pro. Ind., 190. 

Trade and Vernacular Names. Indian boxwood. Veen. Bom. Mar. 
Pandni , ghogari, papur; C.P. Papra, papar, paria, piphar, ghogar, gogarni ; Gond. 
Paniabilcr, Mad. Tel. Pedda bikki ; Tam. Kumbay ; Uriya, Kota ranga, jantia, 
Tcurudu , katarang, dum-kurdu ; Kol. Papa ; Sant. Popro ; Mai. Pempri. 

Habit and Distribution. A small tree with a bushy crown, in the Central 
Provinces attaining 4 ft. in girth, but more commonly 2 ft. 6 in. in girth with 
a 12 ft. to 14 ft. stem. In Bihar and Orissa it is about 2 ft. 6 in. in girth with 
an 8 ft. to 10 ft. stem, and in the Bombay and Madras Presidencies it is about 
the same size. Scarce in the United Provinces and West Bengal, common in the 
Central Provinces and in the dry forests of Bombay and Madras, fairly common 
in Bihar and Orissa and in the Feudatory States. 

Supplies. All Central Provinces Districts could supply moderate quantities of 
small logs, and the same may be said of the Deccan, the Circars and the Carnatic 
Districts of the Bombay and Madras Presidencies. Limited supplies only are avail¬ 
able from Singhbhum, Manbhum, Hazaribagh and the Santal Parganahs. 

General Characteristics of the Wood. Pale creamy- to yellowish-white, 
sometimes with slightly wavy mottlings; heartwood not distinct; somewhat 
lustrous, with very smooth feel, without characteristic odour or taste, moderately 
heavy to heavy (sp. gr. approx. 0-85), straight-grained or somewhat wavy-grained 
in the radial plane, very fine- and even-textured. 

Structure of the Wood: 

Growth rings generally distinct but inconspicuous, most clearly defined with the 
naked eye or at low magnifications (10 x), delimited by somewhat darker, denser fibrous 
tissue at the outer margin of the ring, followed by more porous tissue in the springwood 
of the next ring, 12-24 per inch. 

Vessels very small to extremely small, the orifices of the largest appearing small with 
a hand-lens (10 x), in some rings largest at the inception and through the inner portion 
of the ring and grading gradually to smaller vessels toward the outer margin of the ring 
but exhibiting no great variation in size within the ring, in other rings largest through 
the central portion of the ring, open, frequently with contiguous rays on one or less com¬ 
monly on both sides, forming extremely fine and inconspicuous vessel lines along the grain, 
solitary for the most part, rarely in radial rows of 2 or 2-3 clustered or contiguous in the 
tangential plane, quite evenly distributed, 90-140 per mm. 2 ; vessel segments 170-700 p 
long, medium thick-walled, abruptly or attenuate-tailed at the ends, the largest 
55-05 p in diameter; perforations simple, slightly to steeply oblique; pits leading to 
contiguous vessels numerous, orbicular to oval, with wide border and linear-lenticular, 
horizontal or nearly horizontal orifice which does not reach beyond the margin of the pit 
cavity, the maximum diameter 3-4 p; pits leading to contiguous fibres similar but aligned 
in vertical rows and the orifices more oblique; pits leading to rays numerous to each ray 
cell (most numerous where they lead to the ‘upright’ cells), orbicular to oval, with wide 
semi-border and linear-lenticular, horizontal or oblique orifice which does not reach 
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(d the margin of the pit cavity, the maximum diameter 3-4 y ; tyloses wanting? 
gummy deposits not observed. 

Parenchyma paratracheal and metatraeheal, in cambiform rows of several units 
along the grain; (a) paratracheal parenchyma sparse,restricted to occasional cells con¬ 
tiguous to the vessels, the maximum diameter 20-27 y ; (6) metatraeheal parenchyma 
relatively abundant, in part scattered, frequently 2-several cells contiguous in the tan¬ 
gential plane forming short, mostly uniseriate, interrupted lines which may or may not 
span the narrow interval between adjacent rays; cells of ‘h’ parenchyma angular and 
frequently flattened in the tangential plane, the maximum diameter 17-23 y ; infiltra¬ 
tion not observed; crystals wanting; starch deposits not observed. 

Fibres semi-libriform to libriform, medium-coarse, more or less angled in the trans¬ 
verse section and not definitely aligned in radial rows, the last several tangential rows at 
the outer margin of the ring usually somewhat smaller and tabular, thick-walled, frequently 
contiguous to the vessels, non-gelatinous, non-septate, 400-1,600 y long,23-27/x in diameter; 
walls 2-6 y thick, frequently exhibiting layers of stratification; inter-fibre pits numerous, 
about equally distributed on the radial and tangential walls, in vertical uniseriate rows, 
oval, bordered, with short, slit-like, oblique orifice; infiltration not observed in the fibre 
lumina. 

j Rays not distinct with the naked eye, fine, very close (13-19 per mm. 2 ), separated 
by 1-5 (frequently 3-4) fibres, often contiguous to the vessels, of the same colour as the 
background forming a fine, relatively inconspicuous fleck on the radial surface, 1-3 or rarely 
4 seriate, heterogeneous, divisible on the basis of size and composition into two types; 
(a) narrow rays consisting wholly of ‘upright 3 cells, uniseriate, less numerous than the 
wider rays, 1-6 plus cells and 300 plus y high; (6) wider rays 2-4 (mostly 2-3) seriate and 
with maximum width of 35-40 /x and consisting almost entirely of ‘ horizontal ceils 
through the thickened portion, terminating abruptly in uniseriate margins of ‘upright’ 
cells or the margins prolonged from one or both ends along the grain for a distance of 2-6 
plus (usually 2-3) cells, these portions then resembling the ‘a’ rays; compound rays 
resulting from the fusion of the ‘b 3 rays occasional; maximum height of the ‘b ! rays 
( where not compound) 15 plus cells and 350 plus y ; height of thickened portion approxi¬ 
mately 120 y ; pits leading to contiguous vessels numerous to each cell (most numerous 
where they lead to the ‘upright 3 cells), orbicular to oval, with wide semi-border and 
linear-lenticular, horizontal or oblique orifice which does not reach beyond the margin of 
the pit cavity, the maximum diameter 3-4 y ; infiltration pale creamy-yellow, very sparse; 
crystals wanting; starch deposits not observed. 

Summary. A moderately heavy to heavy, straight-grained, very fine- and even- 
textured, pale yellowish- to creamy-white wood; seasons without difficulty and works 
well under tools; similar to, but superior to, O. gitmmifera , Linn., with more numerous 
pores and somewhat finer fibres; the best of the Gardenia woods herein described; 
a timber of the third class. 

Material . Gamble Specimens, Nos. 5729, 5875. 


Mechanical Properties. Wt. at 12 per cent, moisture content 54 lb. per c. ft. 
No strength figures are available. Hard to very hard, tough and strong. 

Seasoning. Liable to form end-splits if left in the log. V. K. Maitland writes 
that it seasons slowly and that the ends should be protected if left in the log. Both 
J. W. Nicholson and H. F. Mooney recommend green conversion, and the latter 
states that it is reported to season well if so treated. 

Durability and Adaptability to Treatment. Durable under cover, but 
probably not so in contact with water or the ground. Not the class of wood which 
requires treatment. 

Working Qualities. Fairly easy to saw when dry, but more difficult when 
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-0em. It works and turns beautifully, requires little hand-finishing, and takes a 
fine polish. 

Uses, Present and Prospective. Combs are made of it in nearly all localities 
where it is available. A valuable substitute for boxwood for certain purposes, 
such as rulers, penholders, handles, knobs, toys and similar turnery articles. It 
is not suitable for scales. H. F. Mooney states that he saw some handsome tobacco- 
jars turned from this wood in the Patna State. It has been tested in England for 
mallet heads and found to be suitable. The Government School of Arts and Crafts, 
Lucknow, reported this timber as being probably a suitable substitute for box¬ 
wood for engraving. Though the tree grows only to a small size and the timber is 
not at present in general use, it is a valuable species and deserves protection. 

Gardenia turgida, Roxb. 

References. Gamble, Man. Ind. Timb., 416 ; Gamble, FI. Mad., pt. iv, 619 ; Talbot, 
For. FI. Bom., ii. 104 ; Kanjilal, For. El. U.P., 244; Witt, Dese. last, Nor. and Berar 
Circ., C.P., Serial No. 321 ; Haines, For. El. Ohota Nagpur, 502 ; Rodger, For. Pro. Burrn., 
32; Brandis, Ind. Trees, 380; Troup, Silv. Ind. Trees, ii. 629; Troup, Ind. Woods and 
Uses, 154-155. 

Vernacular Names. Bihar and Orissa, Dudri, thanmela; Bom. Mar. Kur 
pendra ; Kan. Bengeri , bootbangari , bonnagavi ; Burm. Thaminzani , hmanbyu ; Sh. 
Makaton ; C.P. Phetra , pendra , safed pendra , karhar , charnar karhar , temria ; Gond. 
Khurpendra ; Phil. Pketrak ; Mad. Tel. Terra bikki, telelka ; U.P. Thanela, khurrur ; 
Kumaon, Thurila ; Garhwal, Thanera ; Uriya, Bamenia ; Kol. Durdi ; Sant. 
Dandukit. 

Habit and Distribution. A straight, erect tree with narrow crown, rarely 
found over 2 ft. in girth, more often 12 in. to 18 in. girth with an 8 ft. to 10 ft. 
straight and fairly cylindrical bole. Found from the Siwaliks eastward*s to Nepal; 
Parker does not mention it as occurring in the Punjab. In the United Provinces, 
Rajputana, the Central Provinces, Chota Nagpur, Bihar and Orissa, and Feu¬ 
datory States, in the deciduous forests of the Bombay and Madras Presidencies, and 
in the dry plains forests of Burma, often associated in that locality with Gardenia 
coronaria. 

Supplies. P. 0. Kanjilal states that fair supplies are obtainable from the 
United Provinces, and it is certainly very common in the outer Siwaliks. Moderate 
supplies in small sizes are available from Burma. V. K. Maitland states that it is 
available in commercial quantities from all Districts of the Central Provinces. 
Limited supplies only can be expected from Bihar and Orissa. Common in the 
Panch Mahals. Dharwar and North Kanara Divisions of Bombay; fairly common 
in all Deccan Divisions. 

General Characteristics of the Wood. Pale creamy-white with a slightly 
greyish or purplish tinge to brownish-white, frequently with striae on the radial 
surface traceable to seasonal growth; heartwood not distinct; somewhat lustrous, 
with very smooth feel, without characteristic odour or taste, heavy (sp. gr. approx. 
0*89), straight-grained or nearly so, fine- and quite even-textured. 

Structure of the Wood: 

Growth rings generally distinct but inconspicuous, most clearly defined with the 
naked eye or at low magnifications (10 x ), delimited by somewhat darker, denser fibrous 
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jbe at the outer margin of the ring, followed by more porous tissue in the springwood 
of the next ring, 6-12 per inch. 

Vessels small to very small, the orifices of the largest appearing medium small with 
a hand-lens (10 x), largest at the inception and through the inner portion of the ring and 
grading gradually to smaller vessels toward the outer margin of the wider rings but 
exhibiting no great variation in size within a growth increment, open, frequently with 
contiguous rays on one or less commonly on both sides, forming fine and inconspicuous 
vessel lines along the grain, solitary for the most part, less frequently in radial rows 
of 2-3 (mostly 2) or 2 contiguous in the tangential plane, quite evenly distributed except 
near the outer margin of the ring, 29-70 per mm. 2 ; vessel segments 150-750/x long, 
medium thick-walled, abruptly or attenuate-tailed at the ends, the largest 90-105 /x in 
diameter; perforations simple, slightly to steeply oblique; pits leading to contiguous 
vessels numerous, orbicular to oval, with wide border and linear-lenticular, horizontal or 
nearly horizontal orifice which does not extend beyond the margin of the pit cavity, the 
maximum diameter 4-5 fi ; pits leading to contiguous fibres similar but aligned in vertical 
rows and the orifices more oblique; pits leading to rays numerous to each ray cell (most 
numerous where they lead to ‘upright’ cells), orbicular to oval, with wide semi-border 
and short linear-lenticular, horizontal or oblique orifice, the maximum diameter 4-5 /x; 
tyloses wanting; gummy deposits not observed. 

Parenchyma paratracheal and metatracheal, in cambiform rows along the grain; 
(a) paratracheal parenchyma sparse and wanting entirely from many vessels, the cells 
peripherally flattened, with maximum diameter 27-33 y ; ( b ) metatracheal parenchyma 
relatively abundant, scattered and in short, mostly uniseriate interrupted lines which 
may or may not span the narrow interval between adjacent rays; cells of ‘ b ’ parenchyma 
angular and frequently flattened in the tangential plane, the maximum diameter 20-27 y ; 
infiltration not observed; crystals wanting; starch grains not observed. 

Fibres semi-libriform to libriform, medium-coarse, more or less angled in the trans¬ 
verse section and not aligned in radial rows through the body of the ring, the last several 
tangential rows at the outer margin of the ring smaller and flattened in the tangential plane, 
medium thick-walled, frequently contiguous to the vessels, non-gelatinous, non-septate, 
415-1,500/x long, 34-38 /x in diameter; walls 3-5 y thick, occasionally exhibiting layers of 
stratification; inter-fibre pits numerous, about equally distributed on the radial and tan¬ 
gential walls, in vertical uniseriate rows, broadly oval, bordered, with short, slit-like, 
oblique orifice. 

Bays not clearly distinct with the naked eye, very fine, very close (14-17 per mm.), 
separated by 1-5 (mostly 1-3) fibres, frequently contiguous to the vessels, of the same 
colour as the background forming a fine, relatively conspicuous fleck on the radial surface, 
1-4 or occasionally 5 seriate, heterogeneous, divisible on the basis of size and composition 
into two types; (a) narrow rays consisting wholly of ‘upright’ cells, uniseriate or rarely 
with paired cells, about as numerous as the broader rays, 15 plus cells and 500 plus y in 
height; (6) wider rays 2-5 (mostly 2-4) seriate and with maximum width of 40-50 /x and 
consisting almost entirely of ‘horizontal’ cells through the thickened portion, terminating 
abruptly in uniseriate margins of ‘upright^’ cells or the marginsprolonged from one or both 
ends along the grain for a distance of 2-15 plus cells, these portions then resembling the 
‘a’ rays; compound rays resulting from the fusion of the ‘ b ’ rays (where not compound), 
50 plus cells and 1,000 plus y in height; height of thickened portion frequently 430 plus y ; 
pits leading to contiguous vessels numerous to each ray cell (most numerous where they 
lead to the ‘ upright > cells), orbicular to oval, with wide semi-border and short, linear- 
lenticular horizontal or oblique orifice, the maximum diameter 4-5 /x; infiltration pale 
creamy-yellow, very scanty; crystals wanting; starch deposits occasional. 

Summary. A heavy, straight-grained, fine and quite even-textured, pale creamy- 
white to brownish- white wood; similar anatomically to the other Gardenia woods herein 
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^ ^de^eribed, but coarser-textured, with larger pores and broader rays; a non-ornamental 
turnery wood of the third class. 

Material. Gamble Specimens, Nos. 5728, 5873, 5945. 


Mechanical Properties. Wfc. at 12 per cent, moisture content 57 lb. per c. ft. 
No strength figures are available. Hard to very hard, but perhaps not quite as 
hard as the timber of O. latif olia. 

Seasoning. Liable to develop end-splits but, if anything, less so than the 
timber of the above-named species. P. C. Kanjilal states that 'it splits and cracks in 
seasoning, and is scarcely used except for fuel ’. In the Feudatory States of Bihar 
and Orissa the timber is converted when green, and this is probably the best way 
of dealing with it. In any case the timber should be carefully stored under cover 
and protected from dry wind. Boxwood, which splits very badly, can to a great 
extent be prevented from so doing by putting a saw-cut to the centre of the billet, 
and this method might be tried with this species. 

Durability and Adaptability to Treatment. The wood is durable, if not 
exposed. Liable to attack by large borers. Not the class of wood which requires 
antiseptic treatment. 

Working Qualities. Fairly easy to saw when seasoned. It works to a beauti¬ 
ful smooth surface, lends itself to turnery and takes a good polish. Gamble states 
that the timber grown in dry areas is better and closer-grained than that from 
fairly moist regions. 

Uses, Present and Prospective. According to H. F. Mooney it is used in the 
Feudatory States for walking sticks, while J.W. Nicholson states that in Bihar and 
Orissa it is used for shoemakers’ boot lasts, walking sticks and musical instruments. 
Elsewhere it is little used, except sometimes for combs and often as fuel. A very 
fair substitute for boxwood, and a good turnery wood, though slightly inferior 
to 0. latif olia. 


CANTHIUM, Lamk. 

References. Brandis, Ind. Trees, 385-386; Hooker, FI. Br. Ind., in. 131-136; 
Nordlinger, Querschnitte, Bd. vii (1876), 38; Troup, Ind. Woods and Uses, 100; Heyne, 
Nutt. Planten, 2 Druk, ii. 1399-1400 (Plectronia); Moll, Mik. Holzes, iv. 179-189 
(Plectronia ); Lecomte, Bois Indo-Ch., 215-216; Unwin, W. Air. For. and Forestry, 146, 
408; Baker, Hardwoods Austr., 300; Boulger, Wood, 271 (Plectronia); Brown, Sec. 
Xylem Haw. Trees, 354 {Plectronia); Rock, Indig. Trees Haw. Is., 437 ( Plectronia ). 

Size and General Distribution. Canthmm embraces over 80 species dis¬ 
tributed over the tropical or warm temperate regions of the Old World, Europe 
excepted; one species occurs in Hawaii. They are armed or unarmed shrubs, trees, 
or occasionally clambering climbers, with opposite, simple, coriaceous leaves 
equipped with connate stipules, small, perfect or polygamous, white or greenish 
flowers borne in fascicles or in peduncled corymbose cymes, and drupaceous 
2—seeded fruits, one cell of which is often abortive. At least 13 species occur in 
India and the Andaman Islands, one of which is a small or medium-sized evergreen 
commercial tree of the third class. 

Timber Species. C. didymum , Roxb. 

General Features of the Wood. See under‘species’. 

Remarks. See under ‘species’. 
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Canthium didymum, Roxb. 

Syn. Plectronia didyma, Kurz 

References. Gamble, Man. lnd. Timb., 419; Gamble, FI. Mad., pt. iv. 624 (Plec- 
tronia didyma , Kurz); Talbot, For. FI. Bom., ii. 107; Haines, For. FI. Chota Nagpur, 
507; Rodger, For. Pro. Burm., 33; Troup, lnd. Woods and Uses, 100; Heyne, Nutt. 
Planten, 2 Druk, ii. 1399 (Plectmnia) ; Moll, Mik. Holzes, iv. 178-185 (Plectronia); 
Foxw., Indo-Mal. Woods, 560; Howard, Timb. World, 38. 

Vernacular Names. Bihar and Orissa, Dalsingha , jur; Bom. Mar. Tupa, 
arsul; Kan. Yellal , hunnagere , hanigigari ; Burm. Myanlclaung; C.P. Nuna-akalu 
(S. Chanda.); Mad. Tel. Nalla balasu , nahhini ; Tam. Iramharatihan ; Sant. Garbha, 
gojha. 

Habit and Distribution. A small tree up to 3 ft. in girth, with a 4 ft. to 10 ft. 
bole, more commonly If ft. to 2 ft. in girth, often with a crooked stem. Gamble 
records it as found in Sikkim at Sitong. F. Trafford, writing from Assam, states that 
it is doubtful whether it exists in that province. Found in indaing forests of Upper 
Burma and recorded from Mergui; Talbot records it in the rains-forests of the 
Konkan and N. Kanara, and C. F. L. Gilbert on the Mahableshwar Plateau and in 
adjoining evergreen forests in the Bombay Presidency. In the Central Provinces 
it is only recorded in the S. Chanda Division; it appears to be commonest along the 
eastern side of the Peninsula, as both H. F. Mooney and J. W. Nicholson report the 
species as occurring in Bihar and Orissa, while W. C. Hart reports it from the N. 
Salem District of Madras. 

Supplies. Found in all forests of the N. Salem District of Madras, from which 
locality moderate supplies of small logs and billets are available. The Konkan and 
N. Kanara forests of Bombay can also supply a small amount. The quantity 
available from Bihar and Orissa and the Feudatory States is limited. 

General Characteristics of the Wood. Pale brownish-white to pale leather- 
brown or light brown; heartwood wanting; somewhat lustrous when first exposed 
but becoming dull with age, with smooth feel, without characteristic odour or 
taste, moderately heavy (sp. gr. approx. 0-71), straight-grained, even- and very 
fine-textured. 

Structure of the Wood: 

Growth rings distinct but relatively inconspicuous, delimited by light brownish-grey 
lines traceable to more porous tissue at the inception of the springwood, at higher 
magnifications defined by smaller vessels, denser fibrous tissue, and less abundant paren¬ 
chyma toward the outer margin of the ring, 7-14 per inch. 

Vessels very small to extremely small, the orifices of the largest appearing small with 
a hand-lens (10 x), more or less angular at higher magnifications, largest through the 
central portion of the ring, grading to smaller vessels toward the outer margin of the ring, 
and usually somewhat smaller at the beginning of the ring (rarely as large at the inception 
of the ring as in the central portion), open, with contiguous rays on one side or frequently 
without contiguous rays, forming extremely fine and inconspicuous vessel lines along the 
grain, solitary for the most part, occasionally paired in the radial or tangential plane, 
evenly distributed, 65-90 per mm. 2 ; vessel segments short to unusually long (385— 
1,490/z), medium thick-walled, generally abruptly or attenuate-tailed at the ends, the 
largest 70-80 /z in diameter; perforations simple, oblique to nearly horizontal; pits leading 
to contiguous vessels numerous, orbicular to broadly oval and then horizontally orientated 
or polygonal through crowding, with broad border and linear-lenticular, horizontal or 
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dBMque orifice which does not reach to the margin of the pit cavity, the maximum 
diameter 3-4 \x ; pits leading to contiguous fibres similar but aligned in vertical uniseriate 
rows and the orifices more oblique; pits leading to rays numerous to each cell (most 
numerous where they lead to the ‘upright’ cells), orbicular to broadly oval, with wide 
semi-border and linear-lenticular, horizontal or oblique orifice which does not reach to the 
margin of the pit cavity, the maximum diameter 3-4 /x; tyloses wanting; gummy 
inclusions not observed. 

paratracheal and metatracheal, in cambiform rows of 7-12 units along the 
grain: (a) paratracheal parenchyma very sparse, restricted to occasional cells contiguous 
to vessels and wanting entirely from many vessels; cells peripherally flattened, the 
maximum diameter 27-33 p; (b) metatracheal parenchyma abundant, in part scattered, 
for the most part in more or less continuous and irregular 1-3 (mostly 1) seriate, concen¬ 
tric lines extending across the rays, which are separated by 1-several fibres; cells of ‘ b ? 
parenchyma angular and generally flattened in the tangential plane, with maximum 
diameter of 27-37 \x ; pale yellow or yellowish-brown gummy infiltration occasional in 
the parenchyma cells, the deposits largely confined to the end walls; crystals wanting; 
starch deposits often present. 

Fibres libriform, medium coarse, angled in the transverse section and not definitely 
aligned in radial rows except toward the outer margin of the ring, thick-walled, generally 
thicker-walled and more tabular near the outer margin of the ring, frequently contiguous 
to the vessels, non-gelatinous, non-septate, 750-2,200 fx long, 26-34 /x in diameter; walls 
4-11 /x thick; frequently exhibiting layers of stratification; inter-fibre pits numerous, 
about equally abundant on the radial and tangential walls, aligned in a vertical uniseriate 
row, orbicular or broadly oval and then vertically orientated, with broad border and short, 
linear-lenticular, nearly vertical orifice which does not reach beyond the border of the pit 
cavity; infiltration not observed in the fibre lumina. 

Rays not distinct with the naked eye, very fine, 7-10 per mm., separated by 1-8 
(frequently 4-5) fibres, in part contiguous to the vessels, slightly darker than the back¬ 
ground forming a fine, relatively inconspicuous fleck on the radial surface, 1-3 seriate, 
heterogeneous, divisible on the basis of size and composition into two sorts; (a) narrow 
rays consisting wholly of ‘upright 5 cells, uniseriate or rarely with paired cells, about as 
numerous as the wider rays, 1-6 plus cells and 300 plus fx high; (b) wider rays 2-3 (mostly 
2) seriate, with maximum width of 35-42 /x, consisting wholly of ‘ horizontal 5 cells through 
the thickened portion, terminating abruptly in uniseriate margins of ‘upright 5 cells or the 
margins prolonged from one or both ends along the grain for a distance of 2-12 (usually 

2- 5) plus cells, these portions then resembling the ‘a 5 rays; compound rays resulting from 
the fusion of the ‘ b 5 rays rare; maximum height of * b 5 rays (where not compound) 20 
plus cells and 500 plus y ; height of thickened portion frequently 300 plus /x; pits leading 
to contiguous vessels numerous to each cell (most numerous in the * upright 5 cells), orbi¬ 
cular to broadly oval, with wide semi-border and linear-lenticular, horizontal or oblique 
orifice which does not reach to the margin of the pit cavity, the maximum diameter 

3- 4 fx ; pale yellow or yellowish-brown gummy infiltration relatively sparse in the ray 
cells, mostly confined to a parietal layer; crystals wanting; starch deposits often present. 

Summary. A moderately heavy, straight-grained, even and fine-textured, pale 
brownish-white to pale leather-brown or light-brown wood; requires care in seasoning; 
works readily under tools; featured anatomically by distinct but relatively inconspicuous 
growth rings, very small to extremely small vessels which are borne for the most part 
solitary, short to often unusually long vessel segments with simple, mostly oblique 
perforations, very sparse paratracheal and abundant metatracheal parenchyma arranged 
in close, narrow (mostly uniseriate), more or less continuous, concentric lines, thick- 
walled prismatic fibres which are frequently contiguous to the vessels, and very fine 
rays of two sorts which form a fine, relatively inconspicuous fleck on the radial surface; 
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imes called ‘ Ceylon boxwood' owing to its resemblance to the true boxwood, Buxus 
%npervirens , Linn.; a non-ornamental timber of the third class. 

Material. Gamble Specimen, No. 6157. 

Mechanical Properties. Wt. at 12 per cent, moisture content 46 lb. per c. ft. 
No strength figures are available; hard to very hard and strong. 

Seasoning. The reports on the seasoning qualities of the timber are conflicting. 
A cursory observation made when inspecting some of the wood indicates that it was 
liable to develop fine, deep end-spits which are often numerous; W. C. Hart corro¬ 
borates this and says that it cracks and splits badly unless seasoned by girdling the 
trees or by immersion in water. C. F. L. Gilbert advocates green conversion and 
states that the timber seasons well, to which J. W. Nicholson agrees. Converting 
the logs when green and stacking under cover, or girdling the trees, would probably 
be the safest methods to adopt. 

D urability* and Adaptability to Treatment. The timber may be classed 
as durable in exposed positions and very durable under cover. Moderately resistant 
to white ant attack. It has never been antiseptically treated. 

Working Qualities. Moderately hard to saw and works to a dull smooth 
surface. A report on the wood is contained in the Imperial Institute Bulletin XIX, 
ISio. 3 of 1921 . which states that it was found to be slightly tougher and harder than 
true box-wood and could be worked fairly easily, but that it was difficult to drill 
owing to a tendency to split. The wood turned well, giving a smooth finish. 

Uses, Present and Prospective. It is used for making combs and for agri¬ 
cultural implements ; sometimes used as posts, rafters and scantlings for sheds in 
the Bombay and Madras Presidencies and in Bihar and Orissa. Hart states that 
it is used for fuel and that it burns very readily, without much smoke, and that 
the side branches are used as torches. A good turnery wood, suitable for making 
small articles such as toys, bed and table legs, wooden cups and jars, and possibly 
suitable for engraving and carving. 


MORINDA, Linn. 


References. Brandis, Ind. Trees, 392; Hooker, PL Rr. Ind., in. 155-158; Watt, 
Com. Prod. Ind., 782-784; Heyne, Nutt. Planten, 2 Bruk, ii. 1407-1412; Moll, Mik. 
Holzes, iv. 219-226 ; Lecomte, Bois Indo-Ch., 217; Brown, Min. Prod. Phil. For., ii. 
405 ; Kanehira, Anat. Char. Form. Woods, 127-128 ; Unwin, W. Afr. For. and Forestry, 
60-61, 146, 405, 441 ; Burgerstein, Anat. Unters. samoanischer Iiolzer, Denkschr. 
Wiener Akad., Bd. 84 (1908), 492; Brown, Sec. Xylem Haw. Trees, 364; Rock, Indig. 
Trees Haw. Is., 467-468; Boulger, Wood, 150, 154, 218; Wirm, Timb., 32, 99, 107; 
Solereder, Holzstructur, Diss., Munchen (1885), 150; Tunmann, Zur Anat. d. Holzes u. 
der Wurzel von Morinda citrifolia , Linn., Pharm. Zentralblatt Jhrg. xlix (1908), 1013. 

Size and General Distribution. Morinda consists of over 60 species of trees 
and erect, climbing or occasionally epiphytic shrubs with opposite or 3-whorled 
simple leaves and multiple fruits consisting of succulent, cohering or rarely free 
drupes. I he genus is represented in the tropics of both hemispheres, but the 
majority of the species are centred in the Indo-Malayan region and the Pacific 
Islands. At least 6 species are native to, or naturalized in India, one of which is a 
commercial timber species of the third class. The bark of the root of various 
Morinda species was at one time an important source of orange (al) and red dyes. 
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Timber Species. M . tinctoria , Roxb. 

General Features of the Wood. See under'species’. 
Remarks. See under 'species’. 


Morinda tinctoria, Roxb. 


References. Gamble, Man. Ind. Timb., 422; Gamble, FI. Mad., pt. iv, 651; Talbot, 
For. FI. Bom., ii. 122; Witt, Desc. List, Nor. and Berar Circ., C.P., Serial No. 328; 
Haines, For. FI. Chota Nagpur, 509; Rodger, For. Pro. Burm., 33; Pearson, Com. Guide 
For. Econ. Pro. Ind., 135; Troup, Ind. Woods and Uses, 195-196; Watt, Agri. Ledg. 
(1895), No. 9, 137-144; Heyne, Nutt. Planten, 2 Druk, ii. 1411-1412; Moll, Mik. 
Holzes, iv. 225-226; Ridley, Timb. Mai. Penin., Agr. Bull. Str. and Fed. Mai. States, 
n. ser., vol. i (1902), 211. 

Vernacular Names. Beng. Bardi; Bom. Al, ali, ack, alien , alladi, ainshi; 
Kan. Mulgal ; Burm. Nibase ; C.P. AM, al , alua; Mad. Tel. Togari, togar mogi , 
tzogar , chogar maddi ; Tam. Nuria ; Sant, and Kol. Chaili. 

Habit and Distribution. A small to middle-sized tree, up to 3 ft. in girth, with 
a cylindrical straight stem 12 ft. to 14 ft. in length, and noticeably long-fissured 
bark. Found usually in dry forests in the Peninsula, Bengal, Assam (scarce), 
Singhbhum, Santal Parganahs, throughout the Central Provinces, Rajputana 
(scarce), Gujarat, the Deccan, and the Carnatic to S. Travancore; in dry forests of 
Upper and Lower Burma. Not found in the Punjab and north of the Ganges in 
the United Provinces. Cultivated everywhere. 

Supplies. Moderate supplies in small sizes are available from nearly all dry 
forests in regions in which it occurs. Haines states that it is common in North and 
South Chanda and abundant near Karsinghi, while Witt records it as fairly com¬ 
mon in the Saugar, Jubbulpore, Seoni and Chindwara Divisions of the Central 
Provinces. It is plentiful in the Panch Mahals, and moderately so in the Nasik and 
Khandesh Divisions of the Bombay Presidency.. Rodger states that it is not 
very common in Burma, and that it is hardly a commercial proposition in that 
Province. 

General Characteristics of the Wood. Light cherry-red often streaked 
with yellow, golden yellow with a roseate cast and then sometimes with faint 
greenish striae along the grain, or yellowish-brown; heartwood not distinct; the 
colouring matter in the wood is soluble in water and alcohol, producing a fluorescent 
solution; dull to somewhat lustrous, with smooth feel, without characteristic odour 
or taste, light (sp.gr. approx. 0-52), straight-grained, even- and medium-textured. 

Structure of the Wood: 

Growth rings inconspicuous or wanting; when present, faintly delimited by denser 
fibrous tissue toward the outer margin, 4-14 per inch. 

Vessels medium-sized to small, the orifices of the larger plainly visible with the naked 
eye, exhibiting no variation in size indicative of growth rings, or, where seasonal rings 
are evident, largest at the inception of the springwood and grading very gradually into 
smaller vessels toward the outer margin of the ring, open, with contiguous rays on one 
and frequently on both sides, forming medium-fine, straightish vessel lines along the 
grain, occasionally solitary, for the most part in radial rows of 2-10 or more the units 
of which vary greatly in size, rarely in partially double rows or a number in an irregular 
cluster, quite evenly distributed (vessel groups), 4-20 per mm. 2 ; vessel segments 280- 
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, medium thin-walled, truncate or abruptly or attenuate-tailed at the 
the largest 185-200/x in diameter; perforations simple, shallowly to steeply oblique; 
inter-vessel pits numerous, orbicular to oval or polygonal through crowding, with broad 
border and linear-lenticular horizontal orifice which does not reach beyond the margin 
of the pit cavity, with pitted membrane, the maximum diameter 6-8 p; pits leading to 
contiguous rays numerous to each ray cell (most numerous where they lead to ‘ upright ’ 
cells), orbicular to elliptical, with wide border and short, lenticular, horizontal orifice, with 
pitted membrane, the maximum diameter 6-8 /x; tyloses wanting; gummy inclusions 
not observed. 

Parenchyma paratracheal and metatracheal, in cambiform rows of 2-8 units along 
the grain, some of which are filled with raphides; (a) paratracheal parenchyma relatively 
abundant and largely confined to the tangential walls of the vessels (owing to rays con¬ 
tiguous to the vessels), the tracts 1-3 cells in thickness; cells flattened where contiguous 
to the vessel, the maximum diameter 46-50 fi ; ( b) metatracheal parenchyma abundant, 
in part scattered, for the most part in concentric, more or less continuous, 1-2 (mostly 1) 
seriate, ragged lines which span the narrow interval between adjacent rays or cross 
2-several rays, forming a fine reticulum; the lines of ‘ b 5 parenchyma are generally separ¬ 
ated by 1-5 fibres; cells of * b' parenchyma rounded, tending toward oval or elliptical and 
usually radially aligned, larger (a?) than the associated fibres, the maximum diameter 
30-40 (i ; infiltration relatively sparse in both types of parenchyma, light yellow, largely 
confined to a parietal layer; occasional cells with clusters of very numerous, very fine, 
longitudinally directed raphides; starch deposits very numerous. 

Fibres non-libriform, medium fine, more or less angled and variable in size in the 
transverse section and not aligned in radial rows, smaller than the cells of metatracheal 
parenchyma (x), rarely contiguous to the vessels, non-gelatinous, non-septate, 550- 
1,620 /x long, with tapering ends, 24-29/x in diameter; walls 3-4 /x thick; inter-fibre pits 
sparse, usually most numerous on the radial w r alls, minute, in uniseriate vertical rows, 
oval, with medium wide border and slit-like, nearly vertical orifice extending beyond the 
boundaries of the pit cavity; infiltration not observed. 

Rays scarcely visible with the naked eye, medium fine to fine (except where two lie 
closely parallel and simulate a larger ray), close (12-16 per mm.) and making up a very 
appreciable volume of the wood, separated by 1-5 fibres, frequently contiguous to the 
vessels, of the same colour as the background, forming a relatively conspicuous fleck on 
the radial surface, 1-12 seriate, heterogeneous, divisible on the basis of size and composi¬ 
tion into two sorts; (a) narrow rays consisting wholly of ‘upright’ cells, 1-2 seriate, 
approximately as numerous as the broader rays, 1-8 plus cells and up to 500 plus /x in 
height; (6) broader rays 3-12 (mostly 5-7) seriate and 85-100/x wide and consisting 
largely of ‘horizontal’ cells through the thickened portion, tapering abruptly on one or 
both ends to short uniseriate margins of upright cells or less abruptly to 1-2 seriate 
attenuate margins of ‘upright’ cells which extend along the grain and resemble the ‘a’rays; 
not infrequently the attenuate margins of the ‘b’ rays unite along the grain forming 
compound rays of 2-5 parts; maximum height of ‘ b ’ rays (where not compound) 25 plus 
cells and 800 plus fi ; occasionally two of the ‘ b ’ rays lie closely parallel and are separated 
by only a narrow strip of fibrous tissue, simulating a broader ray in the transverse section ; 
pits leading to contiguous vessels numerous to each ray cell (most numerous where they 
lead to ‘upright’ cells), orbicular to elliptical, with wide border and short, lenticular, 
horizontal orifice, with pitted membrane, the maximum diameter 6-8 /x; infiltration 
fairly abundant but not copious in the ray cells, light yellow or brownish-yellow; raphide 
clusters not observed (reported by Moll as occurring in this species; see Moll, Mik. Holzes , 
iv. 225); starch deposits numerous. 

Summary. A light, straight-grained, even- and medium-textured, light cherry- 
red (often streaked with yellow), golden yellow with a roseate cast, or yellowish-brown 
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wood; featured anatomically by inconspicuous growth rings or their absence, medium- 
sized to small, rather thin-walled vessels borne for the most part in radial rows of 2-10 
or more and then variable in size, relatively abundant paratraeheal and abundant 


metatracheal parenchyma which forms a fine reticulum with the rays, medium-fine 
tapering fibres, and medium-fine to fine, close rays of two sorts which make up a very 
appreciable volume of,the wood; exceptional among woods in the presence of raphide 
clusters in the longitudinal parenchyma; surface-staining results where the wood comes 
in contact with moisture owing to the solubility of its colouring matter; a valuable timber 
of the third class, of unusual and striking colour. 

Material. Gamble Specimen, No. 6134; Hand Specimen, source unknown, No. 978. 

Mechanical Properties. Wt. at 12 per cent, moisture content 34 lb. per c. ft. 
Moderately hard to hard. Gamble, quoting Skinner, gives P=410, or about half 
the strength of Burma teak. 

Seasoning. The timber is smooth and is liable to develop end-splits, aud also 
to warp if not correctly stacked for seasoning. Probably the best method of 
seasoning would be to convert the logs when green and to stack the material care¬ 
fully under cover, with the ends protected. 

Durability and Adaptability to Treatment. Gamble states that the wood 
is durable, and cites the case of a specimen cut by Wallich in Burma, in 1828, which 
was quite sound when recut in Calcutta 50 years later. Gamble’s specimen No. 
1130, in the Wood Museum at Dehra Dun, proved to be quite sound after being 
for 40 years or more in this collection. The timber has never been antiseptically 
treated. 

Working Qualities, It can be sawn with ease; on a lathe it turns up to a 
fairly good finish and is easy to work by hand. A moderately attractive wood 
which varies in colour; when freshly cut it is light red, often with yellow streaks, 
changing to dull red with age; other pieces are brown-yellow with the yellow 
predominating. 

Uses, Present and Prospective. Used for wooden plates and dishes ; occa¬ 
sionally for yokes and combs. It might be tried for medium-class furniture, toys, 
cotton reels, slate frames, penholders, and similar articles. 
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Reeebences. Brandis, Ind. Trees, 403-412 ; Gamble, Man. Ind. Timb., 430-436; 
Hooker, FI. Br. Ind., iii. 456-477; Troup, Silv. Ind. Trees, ii. 633-636; Heyne, Nutt. 
Planten, 2 Druk, ii. 1217-1219; Moll, Mik. Holzes, iv. 269-287 (Vaeeiniaceae); Ridley, FI. 
Mai. Penin., ii. 211-223; Brown, Min. Pro. Phil. For., ii. 362; iii. 218; Eanehira, Anat. 
Char. Form. Woods, 134-138; Kanehira, Iden. Imp. Jap. Woods, 36-38; Lecomte, Bois 
Madagas., 119-120; Maury, Sur les variations de structure des Vactinium de France, 
Jour, de Bot., T. i (1887), 105; Piccioli, Tech, del Legno, 288, 300-301; Saint-Laurent, 
Strides les Caracteres Anatomiques des Bois d’Algerie, Bull. Stat. Recher. Forest. Nord. 
l’Afrique, T. i, 9 e fasc.,"408-409; Stone, Timb. Corn., 145-146; Petersen, Diagnostisk 
Vedanatomi (1901), 72-83; Sargent, Woods of the U.S. (1885), 53-55; Sargent, Man. 
Trees of N. Amer., 2 ed. (1926), 790-804; Solereder, Sys. Anat. Dicots., i. 479; ii. 969; 
Engler u. Prantl, iv, No. 1,15-65. 

The Ericaceae (inclusive of the Vaeeiniaceae) consist of about 70 genera and 
1,500 species of shrubs or trees, often evergreen, with alternate, rarely opposite 
or whorled, entire or serrate leaves; perfect, regular or nearly regular flowers 
borne solitary or in racemes, panicles, or umbels, and capsular or rarely baccate' 
or drupaceous fruits. The Heath family is widely distributed through both hemi¬ 
spheres, chiefly in the colder and temperate regions but also extending into the 
montane regions of the tropics. In point of numbers, this family attains its 
maximum development in western S. Africa. 

The woods are little used by the trade. Probably the best known is 
briar-root, the root wood of Erica arborea , Linn., which is made into briar 
pipes in southern Europe. The colours range from greyish-, yellowish-, or reddish- 
white through shades of pinkish-red, reddish-brown, or light or dark brown, the 
last three predominating. Heartwood is absent, or, where present, the transition 
from the sapwood is usually very gradual. The weight varies from light to heavy 
and the hardness from soft to hard. The majority of these woods are straight¬ 
grained or nearly so. The texture is generally even, and fine to very fine. 

The growth rings are generally distinct but inconspicuous, and are often very 
narrow (15-20 per inch); they are usually delimited by slightly larger pores in the 
spring-wood and frequently by a narrow line at the outer margin of the ring traceable 
to several rows of flattened fibres. The vessels maybe numerous or few; usually they 
are quite evenly distributed, range from small to very small, and are frequently 
borne solitary; spiral thickenings occur in some species; the perforations may be 
simple or scalariform or both types may be present in the same wood; transition 
stages between bordered ^its and scalariform perforations are sometimes found. 
The wood parenchyma is usually but sparsely developed and frequently is restricted 
to occasional cells contiguous to the tangential walls of the vessels and to a few cells 
scattered through the fibrous tissue. Medium coarse to coarse, thick-walled pris¬ 
matic fibres form the ground-mass of the wood; these are aligned in definite rows 
and are generally equipped with bordered pits; in several instances, spiral thicken¬ 
ing has been reported in the fibre walls. The rays range from fine to fairly broad; 
two types are frequently to be distinguished, a low, narrow, mostly uniseriate form 
consisting wholly of ‘upright 5 cells and a broader type which is several seriate and 
consists wholly or largely of ‘horizontal ? cells through the thickened portion, 
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th marginal uniseriate extensions of‘ upright ’ cells along the grain which resemble 
the narrow rays; the enlarged portion of the broader rays is frequently darkened 
by copious infiltration. 

The Heath family is represented in India by at least 13 genera and over 100 
species, but this number will undoubtedly be materially augmented as the alpine 
flora of the Himalayas becomes better known. Rhododendron is the largest genus, 
with over 40 known Indian species. R. arboreum, Sm., and Pier is ovalifolia, D. Don, 
are familiar trees in the outer Himalayas and other hill regions; the former is 
a relatively unimportant timber tree of the third class. 

Timber Species, ft. arboreum , Sm. 

General Features of the Wood. See under‘species \ 

Remarks. See under‘species'. 

RHODODENDRON, Linn. 

References. Brandis, Ind. Trees, 409-412; Hooker, FI. Br. Ind., iii. 462-475; 
Troup, Ind. Woods and Uses, 232 ; Ridley, FI. Mai. Penin., ii. 215-221 ; Kanehira, Anat. 
Char. Form. Woods, 135-138 ; Kanehira, Iden. Imp. Jap. Woods, 37-38 ; Sargent, Woods 
of the U.S. (1885), 55 ; Sargent, Man. Trees N. Arner., 2 ed. (1926), 792-794. 

Size and General Distribution. Rhododendron consists of shrubs or small ti’ees 
with alternate, simple, mostly entire and revolute-margined leaves which are gener¬ 
ally clustered at the ends of the branches; showy flowers in terminal, umbel-like 
corymbs or sometimes solitary, and capsular, many-seeded fruits. Over 400 species 
have been described, distributed through eastern Tibet, on the Himalayas, in south¬ 
western China, the Malay Peninsula and Archipelago, New Guinea, northern China 
and Corea, Japan, the mountains of central Europe, on the Caucasus, and in 
eastern and western N. America. In point of numbers the genus attains its best 
development in south-western China and on the Himalayas. Rhododendrons are 
planted extensively for their showy flowers and the evergreen species for their 
beautiful foliage, and many hybrids have originated in cultivation. One Himalayan 
species is an Indian timber tree of the third class. 

Timber Species, ft. arboreum, Sm. 

General Features of the Wood. See under‘species’. 

Remarks . See under ‘ species 5 . 


Rhododendron arboreum, Sm. 

References. Gamble, Man. Ind. Timb., 433; Gamble, FI. Mad. pt. iv, 743 (ft. 
arboreum , var. nilgarica) ; Kanjilal, For. FI. U.P., 253; Rodger, For. Pro. Eurm., 33; 
Brandis, Ind. Trees, 409-410; Nordlinger, Querschnitte, vol. 8 (Tab. 9, 3); Troup, Silv. 
Ind. Trees, ii. 633-635; Troup, Ind. Woods and Uses, 232. 

Vernacular Names. Beng. Nep. Bhorans, guras, taggu ; Burm. Zalatni ; Chin. 
Ngayskeek; Mad. Tam. Alingi ; Mai. Kattu jmvarasu ; Punj. Bras, chahan , ardawal , 
mandat, chin; U.P. Burans , brans. 

Habit and Distribution. A small tree, much branched and wide-crowned. 
It sometimes attains to a large girth. Parker states that it reaches a height of 
30 ft. to 40 ft., with a girth of 7 ft. to 8 ft., but is more commonly found 3 ft. to 4 ft. 
in girth, while it is difficult to get straight logs of over 5 ft. Found in Kashmir and 
from tlie Ravi, at 5,000ft. to 12,000 ft., eastwards to Bhutan; in the Khasia Hills 





IpS v?3|f 


y !$§ 3 * ii'£' 10$l%ffi $ii 

mtmtimM 


tfflf 


(10 X) 

RHODODENDRON ARBOREUM, SM. 










Scale; one space - & millimeter - 100 microns (/x) - 2 t T i»ch 
(110 x) 

Photomicrograph by H. P. Brown 


216. RHODODENDRON ARBOREUM, SM. 
































































































ERICACEAE 


jMp#00 ft. to 6,000 ft.; in the hills of Upper Burma running as far south as the 
hills north-east of Toungoo; Western Ghats, Nilgiris, Pulneys, and hills of Travail- 
core, above 5,000 ft. 

Supplies. More common in the Western Himalayas than towards Darjeeling. 
Considerable supplies are available, but it is difficult and expensive to extract, and 
it is not a commercial proposition to extract the timber to the plains. 

General Characteristics of the Wood. Sapwood reddish-white when first 
exposed, ageing to brownish-white, grading gradually into the heartwood; heart- 
wood reddish-brown to brown; dull to somewhat lustrous, with smooth feel, 
without characteristic odour or taste, light (sp. gr. approx. 0-50), straight or some¬ 
what irregular-grained or occasionally curly-grained in the radial plane, even- and 
very fine-textured. 


Structure of the Wood: 

Growth rings distinct at low magnifications, delimited by a narrow, darker line of 
denser fibrous tissue at the outer margin of the ring, 12-24 per inch. 

Vessels very small to extremely small, the orifices appearing minute with a hand-lens 
(10 x ), largest through the central portion of the ring, grading gradually to smaller vessels 
toward the outer margin of the ring, and somewhat smaller in the inner portion of the ring, 
but exhibiting no great variation in size within the growth increment, in the narrowest 
rings frequently largest at the inception of the ring, open, often with contiguous rays on 
one and occasionally on both sides, forming extremely fine vessel lines along the grain, 
for the most part solitary (frequently appearing paired in the tangential plane owing to 
overlapping tapering ends), rarely 2 contiguous in the radial plane or 3 contiguous in 
the tangential plane, quite evenly distributed, 125-200 per min, 2 ; vessel segments 
210-700 ft long, angled in the transverse section, medium thick-walled, with tertiary 
spirals, abruptly or attenuate-tailed at the ends, the maximum diameter 55-72 ft; 
perforations scalariform, consisting of 8-27 (generally about 15) horizontal, medium- 
stout, rarely branched bars separated by wider openings; inter-vessel pits relatively 
sparse (vessels seldom in contact), in horizontal rows, elliptical to oval, with rather narrow 
border and linear-lenticular, horizontal orifice reaching to the margin of the pit court, 
occasionally confluent, the maximum diameter 5-7 ft ; pits leading to contiguous fibres 
similar but aligned in vertical rows and with oblique orifice; pits leading to contiguous 
rays fairly numerous to each ray cell, elliptical, with narrow border and horizontal, linear- 
lenticular orifice, the maximum diameter 5-7 ft; tyloses wanting; gummy infiltration 
wanting. 

Parenchyma paratracheal and metatracheal, in cambiform rows of generally 3-5 
units along the grain; (a) paratracheal parenchyma sparse, restricted mostly to tan¬ 
gentially flattened solitary cells contiguous to the tangential walls of the vessels, the 
maximum diameter 23-27 ft; (b) metatracheal parenchyma extremely sparse, the cells 
scattered and inserted in the radial rows of fibres, with maximum diameter of 20-27 ft; 
infiltration sparse to fairly abundant in both types of parenchyma, reddish-brown: 
crystals wanting; starch deposits not observed. 

Fibres non-libriform to semi-libriform, medium coarse, angled in the transverse 
section and aligned in radial rows, the last several rows at the outer margin of the ring 
generally strongly flattened in the tangential plane, frequently contiguous to the vessels, 
noil-gelatinous, non-septate, short (230-1,050ft long), 30-34ft in diameter; walls 3-4ft 
thick; inter-fibre pits numerous, most abundant on the tangential walls, in vertical 
uniseriate rows (2 rows often present on the tangential walls), orbicular to oval, with 
wide border and linear, steeply oblique orifice reaching somewhat beyond the pit cavity; 
infiltration not observed in the fibre lumiria. 
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Rays not distinct with the naked eye, medium fine to fine, close (12-15 per mm.), 
separated by 1~4 (mostly 1-2) rows of fibres, in part darker than the background forming 
a conspicuous, fine, open (the individual parts rather distant) fleck on the radial surface, 
1-6 seriate, heterogeneous, divisible on the basis of size and composition into two sorts ; 
(a) narrow rays consisting wholly of * upright 5 cells, uniseriate or rarely with paired cells, 
more numerous than the broader rays, 6 plus cells and 400 plus y, in height; (6) broad rays 
1-5 per mm., separated by 1-10 narrow ‘a’ rays, 80-95 /x and 2-6 (mostly 4-5) seriate 
and consisting entirely or almost entirely of 4 horizontal 5 cells through the thickened por¬ 
tion, terminating abruptly in uniseriate margins of ‘upright 5 cells or the margins prolonged 
from one or both ends along the grain over a distance of 2-4 plus ‘upright 5 cells and 50-200 
plus jx, these portions then resembling the ‘a 5 rays; maximum height of the ‘b 5 rays 
20 plus cells and 550 plus y \ thickened portion of ‘b 5 rays 200-450 y in height; pits 
leading to contiguous vessels fairly numerous to each ray cell, elliptical, with narrow 
border and horizontal, linear-lenticular orifice, the maximum diameter 5-7 y ; infiltra¬ 
tion copious in the thickened portions of the ‘ b 5 rays but otherwise sparse, reddish-brown 
to brown; crystals wanting; starch deposits not observed. 

Summary . A light, soft, straight or somewhat irregular-grained, very fine- and even- 
textured, brittle wood; featured anatomically by narrow, inconspicuous growth rings 
delimited by a narrow, darker line traceable to several rows of flattened fibres at the outer 
margin of the ring, very small to extremely small vessels borne for the most part solitary, 
or paired in the tangential plane, medium thick-walled vessel segments with tertiary 
spirals and oblique scalariform perforations spanned by 8-27 medium stout bars, sparse 
paratracheal and extremely sparse metatracheal parenchyma, medium coarse short 
prismatic fibres aligned in radial rows, and heterogeneous rays of two sorts, the broader 
rays 1-5 per mm. and medium fine, and separated by 1-10 fine rays ; a non-ornamental 
timber of the third class. 

Material . Gamble Specimen, No. 6092; Hand Specimen, source unknown, No. 210. 

Mechanical Properties. Wt. at 12 per cent, moisture content 36 lb. per e. ft. 
No strength figures are available; it is moderately soft. 

Seasoning. It shrinks and warps badly; should be converted green, close - 
stacked to retard seasoning, and kept under cover. 

Durability and Adaptability to Treatment. Not durable in exposed 
positions, moderately so under cover. 

M orking Qualities. It saws and works with great ease. On a lathe it turns 
beautifully, coming off in long shavings and finishing to a fine smooth surface. It 
would probably peel well on a rotary cutter and make up into a firm ply-board. 

Uses, Present and Prospective. Used for plates, dishes, ‘kukri 5 handles, 
and possibly for gun-stocks. Tried for tobacco pipes by Messrs. S. Oppenheimer 
in Rangoon and found to be unsuitable for the purpose. A poor fuel, though in 
common use along the lower hills of the United Provinces. The only possible exten¬ 
sive use for the timber might be as a ply-board, as short-length logs can be 
employed for this purpose, and were the ply to be manufactured near the supply, 
or on a floating stream, the manufactured article would be less expensive to 
export than the wood in log form. Were such a proposition to be considered, 
the first step would be to send sample logs to the experimental veneer shops of the 
Forest Research Institute at Dehra Dun. 
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References. Brandis, Ind. Trees, 421-428; Gamble, Man. Ind. Timb., 443-452; 
Hooker, PI. Br. Ind., iii. 534-549; Troup. Silv. Ind. Trees, i. 636-646; Heyne, Nutt. 
Planten, 2 Druk, ii. 1222-1248; Moll, Mik. Holzes, iv. 353-412; Foxw., Com. Timb. 
TreesMal.Penin., 113-118; Ridley,PI.Mai.Penin.,ii.256-278;Ridley,Timb.Mai.Penin., 
Agr. Bull. Str. and Fed. Mai. States, n. ser., i (1902), 212-214; Bargagli-Petrucci, Sulla 
struttura dei legnami raccolti in Borneo dal Dott. O. Beccari, Malpighia, xvii (1903), 
81-82; Foxw., Timb. Br. N. Bor., 22, 36, 56, 57; Lecomte, Bois Indo-Ch., 192-198; 
Brown, Min. Pro. Phil. For., ii. 73, 166, 364; iii. 70, 219; Foxw., Indo-Mal. Woods, 
539-542; Schn., Com. Woods Phil., 194-198; Whitford, For. Phil., ii. 89-92; Kanehira, 
Anat. Char. Form. Woods, 139-141; Lecomte, Bois Madagas., 123-127; Unwin, W. Afr. 
For. and Forestry, 57, 78,141, 192, et al. ; Baker, Hardwoods Austr., 306-310; Brown, 
Sec. Xylem Haw. Trees, 338-339; Rock, Indig. Trees Haw. Is., 380-392; Rock, Ornam. 
Trees Haw., 172; Stone, Timb. Com., xxi. 148; Charlier, L’Etude anat. d. Plantes a 
Gutta-Percha, Journ. d. Bot., 19 e Annee (1905), 127; Molisch, Vergl. Anat. d. Holzes d. 
Ebenaceen u. ihrer Verwandten, Ber. Wiener Akad., Bd. 80, Abth. i (1880), 73-76; 
Burgerstein, Anat. Unters. argentinischer Holzer, Ann. d. k. k. Naturh. Hofmuseums, 
Bd. 26 (1912), 31; Pfeiffer, Houtsoorten Suriname, Deel 1,412-435; Record, Timb. Trop. 
Arner., 488-504; Sargent, Woods of the United States (1885), 56-58; Brant, India- 
Rubber, Gutta Percha, and Balata (1900); Solereder, Sys. Anat. Dicots., i. 512; ii. 979; 
Engler u. Prantl, iv, No. 1, 126-153. 

The Sapodilla family consists of laticiferous trees, often of vast size, rarely 
shrubs, with alternate, entire, generally coriaceous leaves which are usually tufted 
at the ends of the branches, small greenish or creamy-white flowers fascicled in the 
axils of the leaves or on tubercles on the branches of last year’s wood below the 
leaves, and large, baccate, often succulent and edible fruits. Over 50 genera and 
500 species are recognized, widely distributed throughout the tropics and warmer 
regions of both hemispheres. 

The importance of this family depends not only on its valuable timbers but to 
even greater degree on a number of products made from the latex of various species. 
Gutta-percha is produced by Palaquium Outta, Burck., and several other trees of 
the same genus, endemic to the Indo-Malayan region. The allied substance, 
balata, comes from various species of Mimusops, the best known of which is 
M. globosa, Gaertn., of the Guianas and northern S. America. Large quantities of 
chicle from the latex of Achras Sapota, Linn., and possibly allied species are 
utilized in the United States as the basic substance in the manufacture of chewing 
gum. Numbered among the less widely known but important economic products 
of this family should be mentioned those obtained from the fruits and seeds. 
Many of the former are palatable and are either eaten raw, used for curries, or 
made into pickles and preserves; species of Achras, Chrysophyllum, Pouteria, 
Mimusops, Bassia, &c., are propagated on this account as fruit trees about 
dwellings and in compounds in the tropics. The large seeds of many sapotaceous 
plants are high in nourishing value and provide a dependable local supply of food 
in season for the natives. Some are also rich in oil, which is extracted, often by very 
crude methods, and used for culinary purposes, as a substitute for ghee (clarified 
butter) and in soap-making. 

Sapotaceous woods are typically dull red or yellow, with or without distinct 
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Tapwood. The majority are hard, heavy, strong and fine-textured, and work to a 
smooth flinty surface under tools. Most of these timbers are very durable with 
a high infiltration content, but this desirable feature is often partially offset owing 
to difficulty in seasoning. 

Distinct or fairly distinct growth rings are present in most instances. The 
vessels range from moderate-sized to small or extremely small and are typically 
arranged in short or long, radial or radially oblique rows or strings which are fre¬ 
quently also arranged characteristically in echelon; the vessel segments are generally 
thick-walled and are equipped with simple or scalariform perforations or both; 
the pits leading to the ‘upright’ cells of contiguous rays are linear-elliptical and 
horizontally orientated. Tracheids are generally present in the immediate vicinity 
of the vessels. Fine concentric lines of zonate parenchyma feature these woods, 
recalling the structure of ebenaceous woods, but the latter are readily distinguished 
through their darker colour. The fibres are fine with thick walls, narrow lumina, 
and simple pits. The rays are fine, close and heterogeneous, and are separable into 
two types on the basis of size and composition, a narrow, mostly uniseriate form 
consisting wholly or almost wholly of ‘upright’ cells and a broader sort 2-several 
seriate, and consisting of ‘horizontal’ cells through the thickened portion, with 
uniseriate margins of one or more rows of ‘upright’ cells which frequently unite 
along the grain forming compound rays extending over 2-several tiers. 

The Sapodilla family is represented in India by at least 8 genera and over 
30 species. Of these, 8 species are commercial timber species of varying impor¬ 
tance, grouped in 4 genera. Achras Sapota, Linn., the sapodilla plum, a native 
of tropical America, is also widely cultivated in southern India for its excellent 
fruit. 

SIDEROXYLON, Linn. 

References. Brandis, Ind. Trees, 422-423; Hooker, FI. Br. Ind., iii. 536-538; 
Kramer, Proef. Bosch., Java, Med. xii. 43-44; Moll, Mik. Holzes, iv. 373-386; Ridley, 
FI. Mai. Penin., ii. 258-260; Ridley, Timb. Mal. Penin., Agr. Bull. Str. and Fed. Mai. 
States, n. ser., i. (1902), 212; Foxw., Indo-Mal. Woods, 542; Kanehira, Iden. Phil. 
Woods, 39; Schn., Com. Woods Phil., 197—198; Kanehira, Anat. Char. Form. Woods, 
140-141; Lecomte, Bois Madagas., 123-124; Unwin, W. Afr. For. and Forestry, 57, 78, 
329; Baker, Hardwoods Austr., 306-310; Brown, Sec. Xylem Haw. Trees, 338-339; 
Boulger, Wood, 128,191, 312-313; Winn, Timb., 5, 71,100,110; Charlier, L’Etude anat. 
d. Plantes k Gutta-Percha, Joum. d. Bot., 19® Annee (1905), 127; Moeller, Vergl. Anat. 
d. Holzes, Denkschr. Wiener Akad., Bd. 36 (1876), 358; Ncxrdlinger,'Querschnitte, Bd. v 
(1869), 34; Ursprung, Anat. und Jahresringbildung tropischer Holzarten (1900), 52; 
Pfeiffer, Houtsoorten Suxiname, Deel 1. 433-435; Record, Timb. Trop. Amer., 492-494. 

Size and General Distribution. Sideroxylon consists of over 100 species of 
evergreen laticiferous trees, sometimes of large size, rarely shrubs, with alternate, 
simple, entire, often coriaceous, long pejbioled leaves; and baccate, ovoid or 
globose, 1-5 (mostly 4-5) seeded fruits. The genus is widely distributed through¬ 
out the tropics of both hemispheres and also extends into Australia, New Zealand, 
Norfolk Island, southern Africa and Madeira. At least 7 species are included in the 
Indian flora, one of which is a commercial timber tree of the third class. 

Timber Species. S. tomentosum, Roxb. 

General Features of the Wood. See under‘species’. 

Remarks. See under‘species’. 
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Sideroxylon tomentosum, Roxb. 



References. Gamble, Man. Ind. Timb., 444; Gamble, FI. Mad., pt. iv, 759; Talbot, 
For. FI. Bom., ii. 154; Rodger, For. Pro. Burm., 34; Troup, Ind. Woods and Uses, 244 • 
Foxw., Indo. Mai. Woods, 542. 


Vernacular Names. Bom. Mar. Kumbul, kanta-kumla ; Kan. Kumpoli, 
gomale, gwabale, mma-hale ; Burm. Thitcho; Sh. Mai-wan ; Mad. Tam. Paid ; 
Uriya, Kantabora, Jcantabahul. 

.Habit and Distribution . A small to moderate-sized tree, according to lyicality. 
In Burma it grows from 5 ft. to 6 ft. in girth, with a 30 ft. bole; in the Feudatory 
States of Bihar and Orissa it is found as a tree 4 ft. in girth; in the Nilgiris it t ttains 
a girth of 1 ft. to 3 ft., while Talbot, writing of its occurrence in the Bombay Presi¬ 
dency, calls it a small, moderate-sized, or large tree. Gamble, in his Madras Flora, 
describes two forms, of which S\ tomentosum occurs in the Northern Circars, 
Gan jam to the Godavari, and the hills of Canara to Coimbatore; while var. elen- 
gioides is found in the Western Ghats, Nilgiris, Pulneys and hills of Travancore. 
Bound in the North Kanara and Konkan Ghat forests of Bombay, in Bihar and 
Orissa, N. Circars, Ganjam to Godavari, Canara, Coimbatore in Madras, and dry 
forests all over Burma. 

Supplies. Rodger estimates the supply from Burma at 200 tons per annum. 
Scarce in Bihar and Orissa, common in North Kanara, and said to be common in 
the Nilgiris up to 6,000 to 7,000 ft. 

General Characteristics of the Wood. Wood light yellowish-brown, 
turning to light brown with age, without markings; heartwood not distinct; dull 
to somewhat lustrous, with smooth feel, without characteristic odour, with bitter 
taste, moderately heavy to heavy (sp. gr. approx. 0-91), straight-grained, very 
fine-textured. r 


Structure of the Wood: 

Growth, rings wanting or inconspicuous; when present, delimited by a narrow band 
of fibrous tissue in the springwood containing few or no lines of zonate parenchyma 
8-15 per inch. J 

Vessels very small to extremely small, the orifices appearing whitish punctate 
(tyloses) with a hand-lens (10 x), exhibiting no variation in size indicative of growth rings 
or, where growth rings are evident, generally slightly larger through the central portion 
of the ring but showing little fluctuation in size within the growth increment, with con¬ 
tiguous rays on one and frequently on both sides, forming extremely fine, straight, 
whitish vessel lines along the grain, occasionally solitary, for the most part in s in gle or 
rarely partially double rows of 2-10 (mostly 3-5) between the narrow close rays and the 
clusters frequently united further by inter-lying tracheids into even longer rows, quite 
evenly distributed (the clusters), 30-50 per mm. 2 ; vessel segments 285-835/a long, 
medium thick-walled, truncate or abruptly or attenuate-tailed at the ends, the largest 
90-102 ft in diameter; perforations simple, nearly horizontal to oblique; inter-vessel 
pits numerous, orbicular to elliptical, with fairly wide border and linear-lenticular, nearly 
horizontal orifice reaching to the margin of the pit cavity, occasionally confluent, the 
long diameter 4-5 p ; pits leading to contiguous tracheids similar to the inter-vessel pits; 
pits leading to contiguous rays several to each ray cell, variable in shape and size, those 
leading to ‘upright’ cells frequently linear-elliptical and horizontally orientated, with 
narrow semi-border, broad orifice, and maximum diameter of 20 plus p, the remaining 
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p^^orbicular to oval, with fairly wide border and short, linear-lenticular orifice, the 
maximum diameter 3-4 /x; tyloses frequent, pale yellowish-brown, in vertical uniseriate 
rows, the horizontal walls appearing as septae in the vessels; gum inclusions not observed. 

Tracheids few, confined to the immediate vicinity of the vessels and vessel groups 
and frequently uniting the vessel strings radially, flattened to conform to the vessel walls, 
450-900 p, long, 30-36 /x in diameter, copiously pitted, the pits similar to the inter¬ 
vessel pits. 

Parenchyma paratracheal and metatracheal, in eambiform rows of 6-8 units along 
the grain; (a) paratracheal parenchyma restricted to occasional cells contiguous to the 
vessels and wanting entirely from many vessels; cells flattened to conform to the vessel 
wall, the maximum diameter 30-36 /x; ( b ) metatracheal parenchyma very abundant, 
appearing whitish punctate at low magnifications (10 x ), the cells diffused through the 
fibrous tracts and in concentric, whitish., short (interrupted), 1-3 (mostly 1) seriate lines 
separated by 1-10 (mostly 1-5) fibres which bridge the narrow gap between adjacent 
rays or extend across several rays; number of lines per mm. approximately 15-18; 
orange-brown gummy infiltration sparse in both types of parenchyma; crystals not 
observed; starch deposits abundant in the outer rings. 

Fibres libriform, fine, frequently contiguous to the vessels, angled and smaller than 
the parenchyma cells in the transverse section, aligned in radial rows in more or less 
evident, concentric, ragged, 1-10 (mostly 1-5) seriate bands which alternate with the 
Short broken lines of zonate parenchyma, non-gelatinous but the walls frequently strati¬ 
fied, non-septate, 385-1,400/x long, 24-27 y, in diameter; walls 5-11 y thick; inter-fibre 
pits fairly abundant, simple, with slit-like, nearly vertical orifice; infiltration not observed 
in the fibre lumina. 

Bays not distinct with the naked eye, fine, very close (16-20 per mm.), separated by 
1-5 (mostly 1-3) fibres, frequently contiguous to the vessels, of the same colour as the 
background forming a fine, inconspicuous fleck on the radial surface, 1-3 seriate, hetero¬ 
geneous, divisible on the basis of size and composition into two types; (a) narrow rays con¬ 
sisting wholly or almost wholly of ‘upright’ cells, uniseriate, less numerous than the 
broader rays, 1-4 plus cells and up to 240 plus p, in height; (b) broader rays 2-3 (mostly 2) 
seriate and 37-42 y and consisting wholly or almost wholly of ‘horizontal’ cells through 
the thickened portion, tapering at one or both ends ( t ) to a row of ‘ upright ’ cells or the 
margins prolonged along the grain for a distance of 2-several ‘upright’ cells and not 
infrequently uniting, forming compound rays extending over 2-several tiers; maximum 
height of the ‘b’ rays (where not compound) 14 plus cells and 500 plus y ; pits leading to 
contiguous vessels several to each ray cell, variable in shape and size, those leading from 
the ‘upright’ cells frequently linear-elliptical and horizontally orientated, with narrow 
semi-border, broad orifice, and maximum diameter of 20 plus y, the remaining pits orbicu¬ 
lar to oval, with fairly wide border and short, linear-lenticular orifice, the maximum 
diameter 3-4 /x; orange-brown gummy infiltration sparse to fairly abundant; echinulate 
bodies resembling crystal aggregates frequent, solitary in the ray cells; starch deposits 
abundant in the outer rings. 

Summary . A moderately heavy to heavy, straight-grained, very fine-textured, 
light yellowish-brown to light brown wood; odourless, but with bitter taste; featured 
anatomically by inconspicuous growth rings or their absence, very small to extremely 
small vessels which exhibit little or no variation in size indicative of growth rings 
and are borne for the most part in single or rarely partially double rows of 2-10 
(mostly 3-5), these rows frequently united further by interlying tracheids into longer 
strings, medium thick-walled vessel segments with simple perforations, sparse paratracheal 
and abundant metatracheal parenchyma, the latter diffused through the fibrous tracts 
and in concentric, whitish, short, 1-3 (mostly 1) seriate lines separated by more or less 
evident, ragged, 1-10 (mostly 1-5) seriate bands of fine, thick-walled fibres, and fine, 
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^/close, heterogeneous rays of two types, which form a fine, inconspicuous fleck on the 
^radial surface; a dense, tough, fine-textured, non-ornamental wood of the third class. 

Material . Gamble Specimen, No. 6225; Hand Specimen, source unknown, No. 1048. 

Mechanical Properties. Wt. at 12 per cent, moisture content 51 lb. per c. ft. 
No strength figures are available. Very hard and tough; the hill variety is stated 
to be harder than that grown in the plains. 

Seasoning. H. F, Mooney, wilting on timber from the Feudatory States of Bihar 
and Orissa, says that it is liable to crack, and requires to be seasoned slowly; the 
specimens examined, which were left to season slowly in the Wood Museum, at 
Dehra Dun, showed no signs of splitting. 

Durability and Adaptability to Treatment. It is said to be durable if 
used under cover, but to be affected by dry rot if exposed to damp. It has never 
been antisejitically treated. 

Working Qualities. Somewhat difficult to saw when dry ; nothing is on 
record as to its working qualities. 

Uses, Present and Prospective. Used for building poles and as fuel in Bihar 
and Orissa. Gamble mentions its use for planks and beams. It is a tough wood 
which should be suitable for all sorts of tool handles, mallet heads, rice pounders, 
clod crushers, and similar articles. 


PALAQUIUM, Blanco. (DICHOPSIS, Thw.) 

References. Brandis, Ind. Trees, 424-425; Hooker, FI. Br. Ind., iii. 540-543 
(. Dichopsis ); Troup, Ind. Woods and Uses, 124-125 (Dichopsis ); Den Berger, Proef. 
Bosch., Java Med. xiii. 150-151; Heyne Nutt. Planten, 2 Druk, ii. 1232-1242; Moll, 
Mik. Holzes, iv. 393-404; Foxw., Com. Woods Mai. Penin., 113; Ridley, FI. Mai. Penin., 
ii. 272-277; Bargagli-Petrucci, Sulla struttura dei legnami raccolti in Borneo dal. Dott. 
0. Beecari, Malpighia, xvii (1903), 81; Foxw., Timb. Br. N. Bor., 36; Lecomte, Bois 
Indo-Ch., 194-195; Brown, Min. Pro. Phil. For., ii. 76-82, 168, 366; Foxw., Indo-Mal, 
Woods, 540-541; Kanehira, Idem Phil. Woods, 39-40; Schn., Com. Woods Phil., 195- 
197; Whitford, For. Phil., ii. 91-92; Kanehira, Anat. Char. Form. Woods, 139-140; 
Charlier, L’fitude anat. d. Plantes k Gutta-Percha, Journ. d. Bot., 19 e Annee (1905), 127; 
Link, t)ber Ringbildung bei einigen Tropenholzern, Verb. d. Naturhist. -Medizinischen 
Vereins z. Heidelberg, N.F., Bd. 13 (1916), 379-380, 393. 

Size and General Distribution. Palaquium is confined to the Indo-Malayan 
region and the island of Samoa, and consists of about 60 species of laticiferous 
trees, often of vast size, with alternate, simple, entire, and usually coriaceous leaves, 
and baccate, ellipsoid or ovoid, 1—2 seeded fruits. Gutta-percha is the most impor¬ 
tant product of this genus. Some of this substance is found in the milky juice of 
all species, but in most cases this is mixed with resinous matter to such an extent 
that it is not worth collecting. The best gutta-percha is produced by Palaquium 
Gutta , Burck., and the related P. obovatum , Engl., trees indigenous in the Malay 
Peninsula, and the genus is also well represented in Ceylon. At least 6 species 
are found within the range of this Manual, one of which is a commercial Indian 
timber tree of the third class. 

Timber Species. P. ellipticum , Benth. 

General Features of the Wood. See under ‘species’. 

Remarks. See under ‘species’. 
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Palaquium ellipticum, Benth. 

Syn. Dichopsis elliptica , Benth. et Hook. f. 



References. Gamble, Man. Ind. Timb., 446; Gamble, FI. Mad., pt. iv, 764; Talbot, 
For. FI. Bom., ii. 160; Ind. For. Rec., ix, pt. v, 30; Troup, Ind. Woods and Uses, 
124 (Dichopsis). 

Trade and Vernacular Names. Pali. Veen. Bom. Kan. Pamhonta ; Mad. 
Tarn. Kat illupei ; Mai. Pala , pali ; Trav. Hills, Kei pala . 

Habit and Distribution. A large tree; the logs inspected at Ovalakkot 
depot in Madras were 8 ft. to 10 ft. in girth and 15 ft. to 20 ft. in length, the stems 
being considerably fluted. The Forest Economist, Madras, gives the size of logs 
available from the Sappal Valley as 20 in. diam. and 40 ft. in length, and those from 
the Mount Stuart forests as 25 in. diam. and 13 ft. long. Found from Bombay 
southwards on the Western Ghats to Travancore, in all Districts, and in Coorg. 

Supplies. Very scarce in the Bombay Presidency. The Forest Economist, 
Madras, estimated that in the Kodamady and Kannikatty forests of Tinnevelly 
District there are 7,434 trees representing 12,282 tons. From the Chenat Nair 
reserve, six miles from Ovalakkot, some 20,000 c. ft. are available annually. A fair 
quantity can be expected from the Silent and Attapadi Valleys in the Palghat 
District, which at present is not being exploited; extraction is possible b ut is likely 
to be somewhat difficult. It is further stated that 25,000 c. ft. are annually im¬ 
ported into the Forest Depots at Ambasamudram and Kalladakurichi. The 
annual supply from Coorg is put at 250 tons, in 30 ft. logs with 5 ft. mid-girth. 

General Characteristics of the Wood. Sapwood pale red, 1-2 inches thick, 
in large trees rather sharply defined from the heartwood; heartwood light red 
to light reddish-brown; dull to somewhat lustrous, with smooth feel, without 
characteristic odour or taste, moderately heavy (sp. gr. approx. 0*67), straight¬ 
grained or sometimes wavy-grained in the radial plane, medium- and even- 
textured. 

Structure of the Wood: 

Growth rings inconspicuous or wanting; when present, delimited by a somewhat 
wider line of zonate parenchyma at the outer margin of the ring, followed by a broader 
band of tissue in the springwood of the succeeding ring quite free of zonate parenchyma, 
10-15 per inch. 

Vessels large to medium-sized or small, the orifices of the larger visible with the naked 
eye, exhibiting no variation in size indicative of growth rings, or, where growth rings are 
evident, sometimes slightly larger through the central portion of the ring, open or plugged 
with tyloses, generally with contiguous rays on one and occasionally on both sides, forming 
medium coarse and numerous vessel lines along the grain partially stuifed with deposits 
of tyloses, solitary and in radial rows of 2-4 (mostly 2), less commonly 2-several con¬ 
tiguous in the tangential plane or clustered, frequently the above-mentioned groups 
united by tracheids and aligned in radial or radially oblique strings characteristic¬ 
ally in echelon, quite evenly distributed (the groups), 2-13 per mm. 2 ; vessel seg¬ 
ments 550-835 p long, medium thin-walled, truncate or abruptly or attenuate-tailed on 
the ends, the largest 240-260 p in diameter; perforations simple, nearly horizontal 
to oblique ; inter-vessel pits numerous, orbicular to oval, with wide border and linear- 
lenticular, nearly horizontal orifice which does not reach to the margin of the pit cavity, 
the maximum diameter 7-10 p; pits leading to contiguous tracheids similar to the inter¬ 
vessel pits; pits leading to contiguous rays several to each ray cell, variable in shape, 
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'leading to 4 upright ’ cells narrowly bordered, frequently oval to ovoid or linear- 
elliptical and then horizontally aligned and attaining a maximum diameter of 30 plus /z, 
those leading to 4 horizontal J cells smaller, orbicular to oval, broadly bordered, with 
maximum diameter of 6-8 /z; tyloses sparse to fairly abundant, pale brown, thin-walled, 
rarely with inclusions of yellowish- or reddish-brown gum. 

Tracheids few, confined to the immediate vicinity of the vessels and vessel groups 
and generally flattened where contiguous to the vessel wall, 800-1,000 /z long, 40-50 /z 
in diameter, copiously pitted, the pits orbicular to oval, with broad border and short, 
linear-lenticular orifice. 

Parenchyma paratracheal and metatracheal, in cambiform rows of 6-8 units 
along the grain; (a) paratracheal parenchyma very sparse, confined to occasional cells 
contiguous to the vessels and difficult to distinguish from the tracheids in the trans¬ 
verse section; cells peripherally flattened, the maximum diameter 40-50 /z; (6) meta¬ 
tracheal parenchyma very abundant, occasionally scattered in the fibrous tracts, for 
the most part in concentric, whitish, 1-4 (mostly 1-2) seriate lines separated by 2-12 
(mostly 4-8) fibres which extend across, and form a fine reticulum with the narrow wood 
rays; the lines occasionally unite or end blindly; the last line at the outer margin of the 
ring is occasionally somewhat wider than the others; number of lines per mm. approxi¬ 
mately 6-7; globular reddish-brown gummy infiltration occasional in the cells of both 
types of parenchyma; greyish (transmitted light) granular deposits abundant; crystals 
wanting; starch deposits present in the sapwood. 

Fibres non-libriform to semi-libriform, medium coarse, more or less angled in the 
transverse section and smaller than the cells of zonate parenchyma, definitely aligned in 
radial rows in concentric, 2-12 (mostly 4-8) seriate bands which alternate with the 
narrower lines of zonate parenchyma, non-gelatinous, non-septate, 1,000-1,700 /z long, 
35-40 y, in diameter; walls 4-7 /z thick; inter-fibre pits relatively abundant, most 
numerous on the radial walls, simple, with slit-like, nearly vertical orifice; fibre lumina 
without infiltration. 

Rays not distinct with the naked eye, fine, fairly close (9-12 per mm.), separated by 
1-8 (mostly 2-5) rows of fibres, frequently contiguous to the vessels, somewhat darker 
than the background forming a fine, fairly conspicuous fleck on the radial surface, 
1-3 seriate, heterogeneous, divisible on the basis of size and composition into two types; 
(a) narrow rays consisting wholly of ' upright J cells, uniseriate, less numerous than the 
broader rays, 1-5 plus cells and up to 215 plus /lz in height ; (b) broader rays 2-3 (mostly 
2) seriate and 40-45 jjl wide and consisting wholly of 4 horizontal ’ cells or occasionally 
with some 'upright’ cells through the thickened portion, tapering at the ends (t) to a row 
of 'upright’ cells or the margins prolonged along the grain for a distance of 2-several 
‘upright’ cells and not infrequently uniting forming compound rays extending over 2- 
several tiers; maximum height of the 4 b’ rays (where not compound) 13 plus cells and 
425 plus /z; pits leading to contiguous vessels several to each ray cell, variable in shape, 
those leading from 'upright’ cells narrowly bordered, frequently oval to ovoid or linear- 
elliptical and then horizontally aligned, attaining a maximum diameter of 30 plus p, 
those leading from 'horizontal’ cells smaller, broadly bordered, and orbicular to oval, 
with maximum diameter of 6-8 [i ; reddish-brown gummy infiltration abundant, globular, 
occluding many ray cells; crystals not observed; starch deposits present in the sapwood. 

Summary . A moderately heavy, straight-grained, medium- and even-textured, 
light red to reddish-brown wood; featured anatomically by inconspicuous growth 
rings or their absence, large to medium-sized or small vessels borne for the most 
part solitary and in short radial rows of 2-4 (mostly 2) which are accompanied and 
frequently united by tracheids, and are aligned in radial or radially oblique strings in 
echelon, fairly thin-walled vessel segments with, simple perforations, concentric, close, 
whitish, 1-4 (mostly 1-2) seriate lines of parenchyma which are separated by 2-12 
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(mostly 4—8) seriate bands of medium-coarse fibres and form a fine reticulum with the 
wood rays, and fine, medium-close, heterogeneous rays of two types which produce 
a fine, relatively conspicuous fleck on the radial surface; this wood resembles some of the 
Calophyllum species in colour and general appearance, but is quite different anatomically; 
a timber of the third class. 

Material. Gamble Specimen, No. 6086; Hand Specimen, source unknown, no number. 

Mechanical Properties. Wt. at 12 per cent, moisture content 43 lb. per c. ft. 
The timber has been tested for its strength by L. N. Seaman at the Forest Research 
Institute, Delira Dun, with the following results: 


Moisture , 
percentage 
of weight of 
oven dry wood . 

Weight , lb. 
per c. ft. at 13*9 
per cent . moisture 
content. 

Shrinkage , 

Transverse strength , in lb. per sq. in. 

perce 

size 

Radial. 

■mage oj 
green . 

Tangential . 

Strength at 
elastic limit. 

Breaking 
strength . 

r 

Modulus of 
elasticity or 
Young's modulus . 

13-9 

39 

4-7 

7-8 

8,375 

14,445 

1,964,000 


Impact 
bending 
strength at 
elastic limit , in 

Compression parallel to grain. 

Crushing at right 
angles to grain at 
elastic limit , in 
lb. per sq. in. 

Hardness , 
in lb. jjer 
impression . 

Shear, average 
of radial and 
tangential , in 
lb. per sq. in. 

At elastic 
limit, in lb. 
per sq. in. 

At breaking, 
in lb. per 
sq. in. 

lb. per sq. in. 

Side. 

End. 

19,510 

4,695 

7,625 

1,085 

1,195 

1,605 

1,200 


In many respects pali is very similar to teak in strength; for instance, in transverse 
strength it will withstand 14,445 lb. per sq. in., teak standing at 14,465. It is also 
approximately equal to that timber in elasticity, about 9 per cent, below it in com¬ 
pression parallel to the grain, and 15 per cent, harder on the end and 19 per cent, 
on the side. It shrinks nearly twice as much as teak in seasoning. Tests were 
carried out by L. N. Seaman, in connexion with the sleeper wood inquiry, which 
gave the following results. 


Moisture 
percentage. 

Untreated . 

Spike-pulling. 

Compression 
perpendicular 
to grain , in lb. 

Side 

hardness, 
in lb. 

Pre¬ 

bore. 

E. L 
in lb. 

M . L., 
in lb. 

49-2 

i in. 

2,600 

4,333 

682 

766 


Seasoning. A seasoning experiment was carried out by the Forest Research 
Institute in co-operation with the Chief Forest Officer, Coorg, and the final inspec¬ 
tion was carried out by C. V. Sweet. Many of the logs before conversion were very 
faulty and were full of shakes, which somewhat detracted from the value of the 
experiment. Seasoning in the log is not recommended by Sweet, while green con¬ 
version, water-seasoning, and girdling gave fair results, and of these three methods 
he favours the first. He goes on to say that seasoning brings out the inherent 
defects, though boards and scantlings which were perfectly sound prior to season¬ 
ing came through the process with little degrade (Ind. For . Rec., ix, pt. v, 30). 
F. J. Colley, of the New Malabar Sawmill and Trading Co., Kallai, states that the 
timber is difficult to season and that it warps and splits badly. When inspecting 
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;e pile of logs at Ovalakkot in Madras, which had been lying for some time in 
the depot, it was noticed that they were not at all badly split, a circumstance which 
was probably due to the relatively moist climate of that locality. The forest office at 
that place was timbered with pali, which had been put in green, and the rafters 
showed little signs of either cracking or warping. The sleepers sent to Dehra Dun 
indicated the advisability of omitting the heart when converting. S. Fitzgerald, 
kiln-seasoned 1 in. planking, which behaved very well and produced sound, nice- 
looking stock. He also kiln-seasoned 4 in. by 3 in. rafters with an initial moisture 
content of 45 per cent., which was reduced to 15 per cent, in 20 days, the stock 
showing little degrade. 

Durability and Adaptability to Treatment. Moderately durable if not 
placed in exposed positions. The Forest Economist, Madras, writes that apparently 
it is not readily attacked by teredo, and that it is being tried in the Cochin Harbour. 

It is said to last for 15 years as shingles, provided they are carefully selected. 

A small number of sleepers was sent to Dehra Dun for antiseptic treatment, 
and were subjected to an initial vacuum of 20 in. and a subsequent pressure of 
175 lb. per sq. in. for 3 hours, and only took up 1-6 lb. per c. ft. The end-penetra¬ 
tion was, at the most, 1 in. and side-penetration was practically nil. 

Working Qualities. The timber presents no real difficulties in sawing, though 
it undoubtedly becomes considerably harder when seasoned. It is liable to wind 
as it comes off the saw, when cut either for planks or rafters. It works well, being 
straight and clean in the grain, and takes a good hard polish. 

Uses, Present and Prospective. It is used in Madras for building, as doors, 
window frames, planking, flooring, and ceiling boards; for cheap furniture, rubber- 
chests, guide skids in mines, and in the Western Ghats as shingles. F. J. Colley writes ■ 
that suitable-sized logs are in great demand for masts and spars, and that large 
quantities of this timber are shipped to Bombay and Karachi from West Coast 
ports. Its use is suggested for crates and packing cases, while it is now being tested 
for slack cooperage. It is to be regretted that it does not lend itself to antiseptic 
treatment, which debars its use for sleepers. A sound timber, which gives the best 
results when seasoned in kilns. 

BASSIA, Linn. 

Reverences. Brandis, lnd. Trees, 426-427; Hooker, FI. Br. Ind., iii. 543-547; 
Watt, Com. Pro. Ind., 116-120; Foxw., Com. Timb. Trees Mai. Penin., 113-115; Ridley, > 
FI. Mai. Penin., ii. 265-272; Brown, Min. Pro. Phil. For., ii. 166-168; 364; iii. 219; 
Foxw., Indo-Mal. Woods, 539; Kanehira, Iden. Phil. Woods, 38-39; Schn., Com. 
Woods, Phil., 194-195. 

Size and General Distribution. Bassia is restricted to the Indo-Malayan 
region and Polynesia and consists of about 40 species of trees, often of large size, 
with milky juice, alternate, simple, entire, usually coriaceous leaves, and baccate, 
globose or oblong-ellipsoid, 1-4-seeded fruits. This genus includes the Indian 
mohwa tree, B. latifolia, Roxb., and the butter tree, B. bulyracea, Roxb. The 
sweet flower petals of the former are an important source of food in season, both 
for the jungle folk and wild animals, and from the oily seeds mohwa butter is 
made which is used extensively as an adulterant for ghee and in soap-making. The 
fatty oil from the seeds of the allied Indian butter tree is distinct from mohwa 
butter, but is used for the same purposes. At least 6 species of Bassia occur 
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Manual, 2 of which are commercial timber trees 

second class. 

Timber Species. 1. B. latifolia, Roxb.; 2. B. longifolia, Linn. 

Generaj. Features of the Wood. Sapwood reddish-white to brownish-white, 
wide', heart wood light to dark red, reddish-brown or brown; dull, with quite rough 
to fairly smooth feel, without characteristic odour or taste, moderately heavy to 
heavy or very heavy, hard to very hard, straight-grained or shallowly interlocked- 
grained in narrow bands, coarse- to medium- and even-textured. Growth rings 
distinct but inconspicuous, delimited by a narrow, often darker band of fibrous 
tissue at the beginning of the ring, quite free of zonate parenchyma. Vessels large 
to medium-sized or small, accompanied by tracheids, borne for the most part in 
radial rows of 2-4 which are often further grouped in radial or radially oblique 
(in echelon) strings, those of the heartwood generally occluded with light brown 
tyloses; vessel segments with simple perforations. Tracheids sparse, confined to 
the immediate vicinity of the vessels. Parenchyma paratracheal and metatracheal, 
in cambiform rows of usually 6-8 units along the grain; (a) paratracheal paren¬ 
chyma sparse, intermingled with the tracheids and difficult to distinguish in the 
transverse'section; (b) metatracheal parenchyma abundant, for the most part in 
concentric, ragged, 1-3 (mostly 1-2) seriate lines which cross the rays and form 
^ fine reticulum; lines of parenchyma approximately 7-12 per mm., those 
near the outer margin of the ring closer than elsewhere. Fibres libriform, 
medium coarse to medium fine, angled and smaller than the cells of zonate 
parenchyma in the transverse section, more or less aligned in radial rows in con¬ 
centric, ragged, 1-15 (mostly 1-10) seriate bands which alternate with the narrower 
lilies of zonate parenchyma; the band of fibres at the beginning of the ring are 
wider than those elsewhere in the growth increment. Rays not distinct with the 
naked eye, fine, close (10-15 per mm.) and forming an appreciable volume of the 
wood, separated by 1-5 fibres, 1-4 seriate, heterogeneous, divisible on the basis of 
size and composition into two types; (a) narrow rays consisting wholly of ‘upright ’ 
cells, uniseriate or rarely with paired cells, less numerous and lower than the broad 
rays; (b) broader rays 2-4 seriate and consisting of ‘horizontal’ cells through the 
thickened portion, with uniseriate margins of 1-several ‘upright’ cells along the 
grain which frequently unite forming compound rays extending over 2-several 
tier’s. Infiltration abundant to copious in the parenchyma (longitudinal and ray) 
of the heartwood. , 

Remarks. Hard, heavy, strong, straight-grained and even-textured, dull, red 
or reddish-brown timbers suitable for heavy planking, beams, scantlings, posts, 
&c.; the relatively high infiltration of the heartwood bespeaks durability. 

MACROSCOPIC KEY TO COMMERCIAL SPECIES 
The timbers of JS. latifolia and B, longifolia cannot be distinguished with 
certainty at low magnifications. 

MICROSCOPIC KEY TO COMMERCIAL SPECIES 
1. Largest rays 2-3 seriate through the thickened portion, with maximum 
width of less than 65 ji ; ‘ upright ’ ray cells with solitary echinulate bodies 

resembling crystal aggregates. B. loTigifolia 

1. Largest rays 2-4 seriate through the thickened portion,with maximum width 
of more than 65 fi; ‘upright’ ray cells with large solitary crystals B. latifolia 


%L 

of the 



ithin the range of this 



SAPOTACEAE 


'8L 


Bassia lari folia, Roxb. 

References. Gamble, Man. Ind. Timb„ 447 ; Gamble, H. Mad., pt. iv, 763; Talbot, 
For. FI. Bom., ii. 156; Witt, Desc. List Nor. and Berar Circs., O.P., Serial No. 334; 
Kanjilal, for. FI. U.P., 260; Haines, Trs. S.C., C.P., 136; Haines, For. FI. Chota Nagpur, 
407 ; Ind. For. Rec., vii, pt. i, 8; Kanehira, Anat. Notes Ind. Woods, 14; Pearson, Com. 
Guide For. Econ. Pro. Ind., 24, 124-125; Troup, Silv. Ind. Trees, ii. 640-645; Troup, 
Ind. Woods and Uses, 83-84; Foxw., Indo-Mal. Woods, 539; Boulger, Wood, 39, 210- 
211; Howard, Timb. World, 152. 


Vernacular Names. Beng. Mahula , maul ; Bom. Mar. Mohwa , mhowra ; 
Kan. Poklea , oodlu, ippi , hal-tumbri; Burm. Mudayat ; C.P. Mohwa , moh, moho, 
mu; Gondi, Iru, imp, irrud ; Mad. Tel, Ippa ; Tam. Illupei; Mai. Poonam ; Sant. 
Madkom , matkom , mandukam ; U.P. Hindi, Mauwa , mahua , mohwa ; Uriya, Moha , 
mohola. 

Habit and Distribution. A large tree, with a short, stout trunk and large 
crown. The bole not infrequently attains a girth of 8 ft. and a length of 8 ft. to 12 ft. 
Found from the Ravi eastwards, in Oudh and Kumaon at the foot of the Himalayas, 
extending to Chota Nagpur and Orissa; throughout the Central Provinces,, Khan- 
desh, Gujarat, Konkan and Deccan; scarce in Kanara, N. Circars, especially in 
Godavari, southwards to Salem and Coimbatore. Everywhere cultivated. 

Supply. A very common tree in the Central Provinces, Chota Nagpur, Khan- 
desh, Deccan, Guzarat, and especially in the Panch Mahals, Thana, and in the Goda¬ 
vari basin. The tree is, however, rarely cut down unless it has died, owing to the 
value, not only of its corollas,which are everywhere eaten and from which the country 
liquor of the Deccan and. Carnatic is distilled, but also of its seed, which yields a 
valuable edible oil. The timber, when available, is highly prized; for example, 
when some 20,000 large trees died in the Panch Mahals Division of Bombay, owing 
to the great drought of 1899-1900, there was keen competition amongst the timber 
contractors to purchase them, and the lot was sold at a higher rate than that ruling 
for teak. 


General Characteristics of the Wood. Sapwood light reddish- to brownish- 
white, wide; heartwood dark red or reddish-brown, with few markings; dull, with, 
quite smooth feel, without characteristic odour or taste, heavy to very heavy (sp. 
gr. approx. 0*97), fairly straight-grained or shallowly interlocked-grained in 
narrow bands, medium- and even-textured. 


Structure of the Wood: 


Growth rings distinct but inconspicuous, delimited by a narrow springwood zone con¬ 
taining few or no lines of zonate parenchyma, 10-15 per inch. 

Vessels fairly large to medium-sized or small, the orifices of the larger (where not 
occluded with tyloses) visible with the naked eye, largest through the first two-thirds of 
the ring and somewhat smaller toward the outer margin of the ring but exhibiting no 
great fluctuation in size within the ring, open or partially occluded with tyloses in the 
sapwood, occluded with tyloses in the heartwood, with contiguous rays on one and 
frequently on both sides, forming medium fine vessel lines along the grain which are 
stuffed with tyloses in the heartwood, occasionally solitary, the majority in short radial 
rows of 2-4 (mostly 2-3) or less commonly in double rows, appearing light brown 
punctate in the heartwood with the naked eye, quite evenly distributed (the groups), 
4-13 per mm. 2 ; vessel segments 400-850p, long, medium thick-walled, truncate or 
abruptly or attenuate-tailed at the ends, the largest 190-215 /x in diameter; perfora- 
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^tions simple, nearly horizontal to oblique; inter-vessel pits numerous, large, oval 
to elliptical, with wide border and linear-lenticular, nearly horizontal orifice which does 
not reach to the margin of the pit cavity, the maximum diameter 6-9 (x ; pits leading to 
contiguous tracheids similar but with oblique orifice; pits leading to contiguous rays 
several to each ray cell, variable in shape, those leading to 4 upright * cells frequently oval 
to ovoid or linear-elliptical, narrowly bordered, horizontally or vertically orientated and 
attaining a maximum diameter of 20-23 plus those leading to ‘ horizontal * cells smaller, 
oval and obliquely aligned, widely bordered, with maximum diameter of 6-8 /x; tyloses 
very abundant in the heartwood, forming foam-like masses occluding the vessels, reddish- 
brown, medium thin-walled, pitted, frequently with inclusions of reddish-brown gum. 

Tracheitis few, confined to the immediate vicinity of the vessels or vessel groups and 
often flattened where contiguous to the vessel wall, 575-835 fx long, 45-55 \x in diameter, 
copiously pitted, the pits similar to those of the vessel walls but less crowded. 

Parenchyma paratracheal and metatracheal, in cambiform rows of generally 6-8 
units along the grain; (a) paratracheal parenchyma sparse, confined to occasional cells 
contiguous to the vessels and difficult to distinguish from, tracheids in the transverse 
section; cells peripherally flattened, the maximum diameter 50-57 /x; (b) metatracheal 
parenchyma very abundant, in part scattered in the fibrous tracts, for the most part in 
concentric, ragged, 1-3 (mostly 1-2) seriate lines separated by 1-10 (mostly 3-5) fibres 
which extend across and form a fine reticulum with the narrow wood rays; number of 
lines per mm. approximately 9-12, those near the outer margin of the ring somewhat 
closer; a narrow band of fibrous tissue at the inception of the ring is usually quite free 
of zonate parenchyma; cells of ‘ b ’ parenchyma angled and larger than the fibres in 
the transverse section, tending toward squarish, the maximum diameter 30-38/x; reddish- 
brown gummy infiltration abundant in both types of parenchyma; crystals absent; 
starch deposits abundant in the outer rings. 

Fibres libriforni, medium line, angled in the transverse section and smaller than the 
cells of zonate parenchyma, definitely aligned in radial rows in concentric, ragged, 1--10 
(mostly 3-5) seriate (except at the beginning of the ring) bands which alternate with the 
narrower bands of zonate parenchyma, non-gelatinous, non-septate, 765-1,875 /x long, 
23-30 /x in diameter; walls 4-7 p thick; inter-fibre pits relatively sparse, simple, with 
slit-like, nearly vertical orifice; reddish-brown gummy infiltration frequently present in 
the fibre lumina. 

Rays not distinct with the naked eye, fine, close (12-15 per mm.) and forming a very 
appreciable volume of the wood, separated by 1-5 fibres, frequently contiguous to the 
vessels, of the same colour as the background forming a fine, inconspicuous fleck on the 
radial surface, 1-4 seriate, heterogeneous, divisible on the basis of size and composition into 
two types; (a) narrow rays consisting wholly of 4 upright* cells, uniseriate or rarely with 
paired cells, less numerous than the broader rays, 1-7 cells and up to 280 plus fx in height; 
(6) broader rays 2-4 seriate and 80-100 fx wide and consisting of 4 horizontal * cells through 
the thickened portion, tapering at the ends ( t) to uniseriate margins of ‘upright* cells or 
the margins prolonged along the grain for a distance of 2-6 cells and very frequently 
uniting, forming compound rays extending over 2-several tiers; maximum height of ‘ b * 
rays (where not compound) 12 plus cells and 300 plus /x; pits leading to contiguous vessels 
several to each ray cell, variable in shape, those leading from the‘ upright 5 cells frequently 
oval to ovoid or linear-elliptical, narrowly bordered, horizontally or vertically orientated, 
and attaining a maximum diameter of 20-23/x, those leading from ‘horizontal* cells 
smaller, oval and obliquely aligned, widely bordered, with maximum diameter of 6-8 fx ; 
reddish-brown gummy infiltration copious, occluding many ray cells; crystals frequent, 
large, solitary in the ‘upright * cells; starch deposits abundant in the outer rings. 

Summary. A heavy to very heavy, straight or shallowly interlocked-grained, 
medium fine-textured, dark red or reddish-brown wood; featured anatomically 
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medium-sized pores borne for the most part in short radial groups of 2-4 and 
occluded with tyloses in the heartwood, vessel segments with simple perforations, 
traclieids in the immediate vicinity of the vessels, sparse paratracheal and very abundant 
metatracheal parenchyma arranged in concentric, ragged, 1-3 (mostly 1-2) seriate lines 
which form a fine reticulum with the wood rays, medium fine libriform fibres aligned in 
radial rows and grouped in concentric bands which alternate with the narrower lines of 
parenchyma, and fine close rays of two types which form an inconspicuous fleck on the 
radial surface; a fine, non-ornamental, constructional timber of the second class; not 
available in quantity as the tree is seldom cut owing to the value of the flowers. 

Material . Gamble Specimen, No. 5757; Hand Specimen, source unknown, No. 727. 

Mechanical Properties. Wt. at 12 per cent, moisture content 62 lb. per c. ft. 
A fine, very strong, tough and hard-timber. Gamble, quoting Cunningham and 
Skinner, gives P=715 and 760 respectively, values which are a little below that 
for Burma teak at 804. 

Seasoning. An air-seasoning experiment was carried out in the Bahraich 
Division of the United Provinces by the Forest Research Institute, in co-operation 
with J. D. Clifford, the Divisional Forest Officer, which showed that the best results 
were obtained by converting green logs and stacking the boards in the shade for 
12 to 18 months. Better results were obtained with 1 in. than with 2 in. planking, 
while in both there was a considerable amount of surface-cracking. J.D. Clifford, who 
carried out the final inspection, expressed the opinion that had the logs immersed 
in water not been taken out during the hot weather, they would have yielded good 
material ( Ind. For . Fee., v, pt. i, 8). It is not unlikely that, were logs converted 
when green, the stock immersed in water and left there well into the rains, and 
then stacked under cover in fairly close piles to prevent too rapid seasoning, even 
better results could be obtained. 

Durability and Adaptability to Treatment. A durable timber and not 
much subject to white ant attack. C. F. Manson states that it lasts exceptionally 
well in water as bridge piles. J. Warr found that the heartwood is very difficult to 
treat with an antiseptic oil, but that the sapwood treats quite readily . 

Working Qualities. Very hard and proportionally difficult to saw, but planes 
with ease to a dull smooth surface, taking a fair polish. It turns well on a lathe but 
requires a good deal of hand-finishing. 

Uses, Present and Prospective. Used for all kinds of building purposes as 
beams, door and window frames, and especially posts. Not much used for door- 
panels and boarding owing to its weight, but very suitable for all classes of heavy 
work. It is used as bridge piles, oil and sugar presses, hubs of wheels, frames and 
foot-boards of carts, axles, in turnery for domestic utensils, dugouts, and boats; 
Talbot states that it is used for native furniture, and Witt says that it is especially 
prized in the Berar Circle of the Central Provinces for beams. A very valuable 
species, not only for its timber but even more for the minor forest products which 
it yields. 


Bassia longifolia, Linn. 


References. Gamble, Man. Ind. Timb., 448; Gamble, FI. Mad., pt. iv, 763; Ind. 
For. Rec., vii, pt. i, 9; Troup, Silv. Ind. Trees, ii. 645-646; Troup, Ind. Woods and 
Uses, 84; Boulger, Wood, 81, 210-211. 
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ernacular Names. Bom. Mar. Mohwa ; Kan. Ippi, movaro; Burm. Meze, 
kamsaw ; Mad. Tel. Ippa ; Tam. Illupei ; Mai. Ellupi. 

Habit and Distribution. A large tree, 8 ft. in girth, with a .12 ft. bole or over, 
which on the West Coast is not very straight. J. D. Hamilton considers it to be in¬ 
digenous in Sandoway and Kyaukpyu in Arakan, where, he states, rough squares 
of 50 to 60 ft. with a 24 in. side are available. Found on the West Coast from the 
Konkan southward, through Kanara, Coorg, and Malabar, to Ceylon. Extensively 
cultivated. 

Supplies. The supplies in the South Kanara Division are limited. Talbot, 
writing on its occurrence in the Bombay Presidency, states it to be common in the 
Konkan and N. Kanara Divisions. The Chief Forest Officer, Coorg, reports that 
supplies are very limited in his forests. It is said to be common in Ceylon. 

General Characteristics of the Wood. Sapwood pale reddish- to brownish- 
white ; heartwood dull dark red, ageing to dull reddish-brown, streaked with light 
brown vessel lines; with rather rough feel, without characteristic odour or taste, 
heavy to very heavy (sp. gr. approx. 0-95), straight-grained or nearly so, coarse- 
and even-textured. 


Structure of the Wood: 

Growth rings distinct but relatively inconspicuous, delimited by a narrow darker 
springwood zone containing few or no lines of zonate parenchyma, 10-20 per inch. 

Vessels large to medium-sized or small, the orifices of the larger (where not occluded 
with tyloses) visible with the naked eye, largest through the central portion of the ring, 
smallest toward the outer margin of the ring, and generally somewhat smaller at the 
beginning of the ring, but exhibiting no great fluctuation in size within the ring, open or par¬ 
tially occluded with tyloses in the sap wood, occluded with tyloses in the heartwood, with 
contiguous rays on one and frequently on both sides, forming medium broad to broad 
vessel lines along the grain which are stuffed with tyloses in the heartwood, occasionally 
solitary, the majority in single or partially double radial rows of 2-4 which are associated 
with tracheids and are often further grouped in longer radial or radially oblique strings 
in echelon, rarely 2-several vessels contiguous in the tangential plane, quite evenly dis¬ 
tributed (the groups), 4-12 per mm. 2 ; vessel segments 425-935p long, medium’thin- 
walled, truncate or abruptly or attenuate-tailed at the ends, the largest 260-285 p 
in diameter; perforations simple, nearly horizontal to oblique; inter-vessel pits 
numerous, orbicular to oval, with wide border and linear-lenticular, nearly horizontal 
orifice which does not reach to the margin of the pit cavity, the maximum diameter 
6-9 p; pits leading to contiguous tracheids similar but with oblique orifice; pits leading 
to contiguous rays several to each ray cell, variable in shape, those leading to ‘ upright * 
cells frequently oval to ovoid or linear-elliptical, ‘narrowly bordered, horizontally or 
vertically orientated and attaining a maximum diameter of 20-23 plus p, those leading 
to horizontal cells smaller, oval and obliquely aligned, widely bordered, with maximum 
diameter of 6-8 p; tyloses abundant in foam-like masses, partially occluding the vessels 
in the sapwood, occluding the vessels in the heartwood, reddish-brown, medium thick- 
walled, pitted, rarely with inclusions of orange-brown or reddish-brown gum. 

Tracheids few, confined to the immediate vicinity of the vessels or vessel groups and 
often flattened where contiguous to the vessel wall, 510-850 p in length, 50-60 p in 
diameter, copiously pitted, the pits similar to those on the vessel walls but less crowded. 

Parenchyma paratracheal and metatracheal, in eambiform rows of generally 6-8 
units along the grain*; (a) paratracheal parenchyma sparse, confined to occasional cells 
contiguous to the vessels and difficult to distinguish from tracheids in the transverse 
section; cells peripherally flattened, the maximum diameter 65-75 p; (6) metatracheal 
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mchyma very abundant, in part scattered in the fibrous tracts, for the most part m 
concentric, ragged, 1-3 (mostly 1-2) seriate lines separated by 1-15 (mostly 3-10) fibres 
which extend across and form a fine reticulum with the narrow wood rayB; number 
of lines per mm. approximately 7-10; a narrow band of fibrous tissue at the inoeption 
of the ring is usually quite free of the zonate parenchyma; cells of ‘b’ parenchyma 
angled and larger than the fibres in the transverse section, the maximum diameter 
38-45 y ; orange-brown or reddish-brown gummy infiltration sparse to fairly abundant 
in both types of parenchyma; crystals absent; starch deposits abundant in the outer rings. 

Fibres libriform, medium fine, angled in the transverse section and smaller than the 
cells of zonate parenchyma, definitely aligned in radial rows in concentric, ragged, 1-15 
(mostly 3-10) seriate (except at the beginning of the ring) bands which alternate with 
narrower bands of zonate parenchyma, non-gelatinous, non-septate, 940-2,100 y long, 
23-30p, in diameter; walls 3-7 y thick; inter-fibre pits relatively sparse, simple, with 
slit-like, nearly vertical orifice; infiltration not observed. 

Bays not distinct with the naked eye, fine, close (11-14 per mm.) and forming an 
appreciable volume of the wood, separated by 1-5 fibres, frequently contiguous to the 
vessels, of the same colour as the background forming a fine inconspicuous fleck on the 
radial surface, 1-3 seriate, heterogeneous, divisible on the basis of size and composition 
into two types; (a) narrow rays consisting wholly of ‘upright’ cells, uniseriate or rarely 
with paired cells, less numerous than the broader rays, 1-7 plus cells and 280 plus y in 
height; (6) broader rays 2-3 seriate and 40-45 y wide and consisting of ‘horizontal’ cells 
through the thickened portion, tapering at the ends to a uniseriate margin of ‘upright’ 
cells or the margins prolonged for a distance of 2-9 cells along the grain and frequently 
forming rays extending over 2-several tiers; maximum height of the ‘ b ’ rays (where not 
compound) 13 plus cells and 440 plus y, pits leading to contiguous vessels several to 
each ray cell, variable in shape, those leading from the ‘upright’ cells frequently oval to 
ovoid or linear-elliptical, narrowly bordered, horizontally or vertically elongated, and 
attaining a maximum diameter of 20-23 plus/x, those leading to horizontal cells smaller, 
oval and obliquely aligned, widely bordered, with maximum diameter of 6-8 p; orange- 
brown or reddish-brown gummy infiltration fairly abundant, occluding some ray cells; 
globose or irregularly rounded, echinulate bodies resembling crystal aggregates abundant, 
solitary in the ‘upright ’ cells; starch deposits abundant in the outer rays. 

Summary. A heavy to very heavy, straight-grained or nearly so, coarse- and 
even-textured, dull, dark red or reddish-brown wood streaked with rather conspicuous 
light brown vessel lines; comparable to Bassia latifolia, Roxb., in weight and colour, but 
softer and generally with lower infiltration content; the pores are also larger than in 
B. latifolia, and the vessel lines along the grain are more conspicuous; a good, non¬ 
ornamental, constructional timber of the second class. 

Material. Gamble Specimen, No. 6005. 


Mechanical Properties. Wt. at 12 per cent, moisture content 61 lb. per c. ft. 
A very strong and hard timber. Gamble quotes two values for transverse strength, 
one by Skinner with P=730, the other by Mendis, who found P=724. Compared 
with Burma teak, ippi is approximately 10 per cent, less strong than that species 
in transverse strength. Kann gives 7,905 lb. per sq. in. as its compression strength 

parallel to the grain. „ 

Seasoning. Air-seasoning experiments were carried out in the North ivanara 
Division of Bombay by the Forest Research Institute, in co-operation with the 
local Forest Officers. The best results were obtained by converting green logs, but 
even this method of seasoning was by no means satisfactory. It is quite likely that 
better results could be obtained by converting green logs and at once immersing 
the timber in water for 4 to 6 weeks, followed by seasoning in a shed foi 12 months. 


misr^ 


SAPOTACEAE 



<SL 


SAPOTACEAE 

methods of seasoning in the log gave very poor results, due to excessive end¬ 
splitting (Ini: Far. Bee vii, pt. i, 9). S. N. Ratnagar, reporting from S. Kanara, 
states that converting the logs when green gives fairly satisfactory results, thus 
corroborating the results of the above-mentioned experiments. 

Durability and Adaptability to Treatment. The timber is durable, 
especially in contact with water. It is recorded in Tropical Agriculture, vol. xxxii, 
No. 5 of 1908, that it is comparatively free from attacks of teredo. S. N. Ratnagar 
writes that it is not liable to insect and fungus attack. 

Working Qualities. Not difficult to saw, but requires considerable care to 
bring it to a fair surface; coarser-grained than B. latifolia. 

Uses, Present and Prospective. Used for boards in shipbuilding, as keels 
and trenails in Arakan; in bridge construction, as posts and beams in house¬ 
building, for carts, and in Coorg for agricultural implements. It is a sound con¬ 
structional timber of the heavy class. 


MIMUSOPS, Linn. 

References. Brandis, Ind. Trees, 425-427 ; Hooker, FI. Br. Ind., 548-549; 
Nordlinger, Querschnitte, Bd. vii (1876), 17; Bd. xi (1888), 20; Ridley, FI. Mai. Penin., 
ii. 277-278; Ridley, Timb. Mai. Penin., Agr. Bull. Str. and Fed. Mai. States, n. ser., 
i (1902), 213; Brown, Min. Pro. Phil. For., ii. 366; iii. 219; Foxw., Indo-Mal. Woods, 
540; Kanehira, Iden. Phil. Woods, 39; Schn., Com. Woods Phil., 195; Whitford, For. 
Phil. ii. 90-91; Unwin, W. Afr. For. and Forestry, 57, 78,110, 197, el al. ; Boulger, Wood, 
39, 105, 136, 151, etal; Howard, Timb. World, 27, 156, 159; Stone, Timb. Com., 148- 
149; Winn, Timb., 6, 75, 92, et al. ; Beauverie, Le Bois, Bd. ii (1905), 983; Jentseh, Der 
Urwald Kameruns, Beih. z. Tropenpflanzer, Bd. xii (1911), 76; Martin-Lavigne, Les Bois 
de la Guyane., Diss,, Paris (1909), 144; Tjaden, Mic. Onderz. van Hout (1919), 219; 
Pfeiffer, Houtsoorten Suriname, Deel 1. 424-427; Record, Timb. Trop. Amer., 498-503; 
Sargent, Woods of the United States (1885), 58. 

Size and General Distribution. Mimusops is distributed through the 
tropics of both hemispheres and consists of over 100 species of evergreen laticiferous 
trees, often of vast size, rarely shrubs, with alternate, simple, entire, and usually 
coriaceous leaves featured by a prominent midrib and many fin© parallel secondary 
veins, and baccate, spherical or ellipsoidal, 1-6 (mostly 1-4) seeded fruits. The 
genus is the largest of the Sapodilla family and is important economically not 
only for its very hard, very strong, and durable red timbers, but also as the source 
of balata, a substance resembling gutta-percha and sometimes used as a sub¬ 
stitute for it. At least 5 species of Mimusops are included in the Indian flora, 
3 of which are commercial timber trees of the second class. 

Timber Species. 1. M. Elengi, Roxb.; 2. M. Tiexandra , Roxb.; 3. M. Uttaralis, 
Kurz. 

General Features of the Wood. Sap wood generally distinct, pale reddish- 
to brownish-white, sharply marked off from the heartwood; heartwood light or 
dark red to light reddish-brown, dark purplish-brown, or purplish-black, fre¬ 
quently with darker lines or striae; the heartwood usually darkens somewhat on 
exposure; generally dull, with smooth feel (some species producing lather when 
rubbed with water or saliva), odourless, without characteristic taste or with bitter 
taste, very heavy to extremely heavy (sp. gr. 0-80-M0), very hard to extremely 
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iia*** {flinty), straight-grained or more or less irregular-grained or shallowly inter 
locked-grained in narrow bands, even and fine- to very fine-textured. Growth rings 
wanting or scarcely distinct; when present, usually delimited by denser fibrous 
tissue in the outer portion of the ring. Vessels small to very small, for the most 
part in radial strings of 2-5 or more, which are generally characteristically arranged 
in echelon, exhibiting little or no variation in size indicative of growth rings; vessel 
segments thick-walled, truncate or tailed, with simple, nearly horizontal to oblique 
perforations; tyloses generally abundant in the heartwood, in vertical uniseriate 
rows, the horizontal walls appearing as septa in the vessels. Tracheids present, 
sparse, confined to the vicinity of the vessels or vessel groups. Parenchyma para- 
tracheal and metatracheal, in cambiform rows of 6-8 units along the grain which 
are frequently divided further into series of locules containing solitary crystals; 
(a) paratraclieal parenchyma sparse, restricted to occasional cells contiguous to 
the vessels; ( b) metatracheal parenchyma abundant, in part scattered in the fibrous 
tracts, for the most part in concentric, whitish (crystalliferous), more or less con¬ 
tinuous, 1-4 (mostly 1-2) seriate lines which unite adjacent rays or extend across 
several rays forming an interrupted reticulum; number of lines per mm. approxi¬ 
mately 7-12; infiltration sparse to fairly abundant in both types of parenchyma. 
Fibres libriform, fine, frequently contiguous to the vessels, angled and smaller than 
the cells of zonate parenchyma in the transverse section, radially aligned in more 
or less well-defined 5-15 (mostly 5-10) seriate bands which alternate with the 
narrow bands of zonate parenchyma, non-gelatinous, non-septate. Rays fine, close, 
separated by 1-10 (mostly 1-5) fibres, 1-4 seriate, heterogenous, divisible on the 
basis of size and composition into two types; (a) narrow rays consisting wholly of 
‘upright’ cells, uniseriate or occasionally with paired cells, less numerous than the 
broad rays, 1-6 plus cells in height; (6) broad rays 2-4 seriate and consisting wholly 
or almost wholly of ‘horizontal’ cells through the thickened portion, with uni¬ 
seriate margins of 1-several rows of ‘upright’ cells, the margins not infrequently 
uniting along the grain forming compound rays extending over 2-several tiers; 
infiltration abundant to copious in the ray cells; crystals wanting in the species 

examined. , 

Remarks. Dense, tough woods, comparable to the Ixzssmi timbers but harder, 

heavier, and finer-textured, with smaller pores and thicker-walled fibres; durable 
but difficult to season and more or less refractory under tools; very strong and 
suitable for construction where unusual weight is not an objectionable feature; 
frequently used for tool handles, mallet heads, sugar rollers, marline spikes, &c., 
both for looks and wearing qualities. 


MACROSCOPIC KEY TO COMMERCIAL SPECIES 
The Indian Mimusops woods cannot be distinguished at low magnifications. 


MICROSCOPIC KEY TO COMMERCIAL SPECIES 


1. Maximum tangential diameter of the largest vessels more than 100 p,, 
broadest rays less than 50 ii in width, mostly 2—seriate through the 

thickened portion. . • • • * * 

1. Maximum tangential diameter of the largest vessels less than 100 p, 
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•roadest rays more than 50 pin width, 2 -3 seriate through the thickened 

portion.. . M.Elengi 

2, Maximum tangential diameter of the largest vessels more than ISO p ; 

lines of zonate parenchyma 1-4 (mostly 2-3) seriate . M. hexandra 
2. Maximum tangential diameter of the largest vessels less than 130 p; 
lines of zonate parenchyma 1-3 (mostly 1-2) seriate . M. littoralis 


Mimusops Elengi, Roxb. 

References. Gamble, Man. Ind. Timb., 449; Gamble, FI. Mad., pt. iv, 765; Talbot, 
For. FI. Bom., ii. 161; Parkinson, For. Fl. Andam., 196; Rodger, For. Pro. Burm., 
34; Pearson, Com. Guide For. Econ, Pro. Ind., 69, 128, 147 ; Troup, Silv. Ind. Trees, 
ii. 673-678; Troup, Ind. Woods and Uses, 193-194; Heyne, Nutt. Planten, 2 Bruk, ii. 
1246-1247; Moll, Mik. Hokes, iv. 386-393; Foxw., Indo-Mal. Woods, 540; Boulger, 
Wood, 136; Howard, Timb. World, 159; Winn, Timb., 6, 106, 

Trade and Vernacular Names. Bullet-wood. Veen. Andam. Khaya , 
khaya mulsari ; Beng. Bukal, bohl ; Bom. Mar. Oivli, wovali ; Kan. Buckhul, ranjal; 
Guz. Borsali ; Burm. Kaya\ Mad. Tel. Pogada; Tam. Mahila, makil, magidam , 
magadam , shem-lagapalai ; Mai. Elengi ; Uriya, Mcilsari. 

Habit and Distribution. A small to very large tree, according to locality. 
In the N. Circars, in Ganjam, it is found up to 3 ft., and in Madura up to 10 ft., in 
girth with an 8 ft. to 15 ft. cylindrical stem. In Burma it attains 6 ft. to 7 ft. in 
girth with a short bole. Talbot, writing of its occurrence in the Bombay Presidency, 
calls it a large to very large evergreen tree. In the Andamans it attains from 
70 ft. to 120 ft. in height, with 5 ft. to 8 ft. girth, and a 16 ft. to 20 ft. stem. Found 
on the East Coast from the Kistna River southwards, in the Carnatic in ravines 
in the hills, and on the West Coast from Bombay southwards to Travancore. In 
Burma in the Shan Hills, Martaban, and Tenasserim; Andaman Islands. 

Supplies. Rodger estimates the annual supply from Burma at 100 tons, which 
would chiefly come from Tenasserim. Not very common in the Andamans, from 
which locality not more than 50 to 70 tons may be expected annually. Reports 
f rom the East Coast of Madras show the supplies to be small. J. H. Longrigg, writing 
from Ganjam, says that it occurs in limited quantities in the Ghumsur forests, on 
flat ground only and not on the hills, while the report from Madura shows the 
quantity available to be very limited. Talbot reports it as common in the rains- 
forests of N. Kanara and the Konkan, and the same may be saicl of the Canara and 
Malabar Districts of Madras. 

General Characteristics of the Wood. Sapwood pale reddish- to brownish- 
white, sharply defined from the heartwood; heartwood rich deep red to dark 
reddish-brown, often striated with darker lines; dull, working smooth, without 
characteristic odour or taste, very heavy (sp. gr. 0*80 to 102), fairly straight to 
more or less irregular-grained or shallowly interlooked-grained in narrow bands, 
even-and very fine-textured. 

Structure of the Wood: 

Growth rings scarcely distinct or wanting; when present, most distinct in the sap- 
wood, delimited by a broader and often darker band of fibrous tissue at the outer margin 
of the ring with few or no lines of zonate parenchyma, 10-15 per inch. 

V ess els very small to extremely small, the orifices of the larger appearing small with 
a hand-lens (10 x), exhibiting no variation in size indicative <of growth rings or, where 
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th rings are evident, slightly larger through the central portion and often also in the 
springwood portion of the ring and somewhat smaller toward the outer margin of the ring, 
open or plugged with tyloses, generally with contiguous rays on one and occasionally on 
both sides, forming extremely fin© vessel lines along the grain, occasionally solitary, for 
the most part in single or partially double in echelon rows of 2-10 (mostly 3-6) between 
the narrow close rays, rarely 2-several contiguous in the tangential plane or several 
clustered, quite evenly distributed (the clusters), 30-70 per mm. 2 ; vessel segments 
short (400-575 p), thick-walled, truncate or abruptly or attenuate-tailed at the ends, the 
largest 80-92 p in diameter; perforations simple, nearly horizontal to oblique; inter¬ 
vessel pits numerous, orbicular to oval or rarely elliptical and often somewhat polygonal 
through crowding, with broad border and short, rounded or linear-lenticular orifice, the 
maximum diameter 6-9 p; pits leading to contiguous tracheids similar to the inter-vessel 
pits; pits leading to contiguous rays several to each ray cell, variable in shape, those 
leading to ‘upright’ cells frequently linear-elliptical and horizontally orientated, with 
narrow semi-border, broad orifice, and maximum diameter 20 plus p, the remaining pits 
orbicular to oval, with broad semi-border, short lenticular orifice, and maximum 
diameter of 4-6 p; tyloses frequent in the heartwood, pale brown, in vertical uniseriate 
rows, the horizontal walls appearing as septa in the vessels, pitted; reddish-brown gum 
occasional in the vessels, generally in a parietal layer. 

Tracheids few, confined to the immediate vicinity of the vessels and vessel groups 
flattened where contiguous to the vessel wall, 415-600 p long, 27-32 p in diameter, 
copiously pitted, the pits similar to the inter-vessel pits. 

Parenehy'ma paratracheal and metatracheal, in cambiform rows of 6-8 units along 
the grain which are often divided further into several locales containing solitary crystals; 
frequently several contiguous units are thus divided, forming long locule series along 
the grain; (a) paratracheal parenchyma sparse, restricted to occasional cells contiguous 
to the vessels and wanting entirely from many vessels; cells generally flattened to con¬ 
form to the vessel wall, the maximum diameter 27-30 p; (6) metatracheal parenchyma 
abundant, in part diffused through the fibrous tracts and the cells then scattered or 
several contiguous, generally in concentric, whitish, more or less interrupted, 1-4 (mostly 
1-2) seriate lines, separated by 5-15 (mostly 8-10) fibres which unite adjacent rays or 
extend across several rays forming an irregular broken reticulum; the lines of ‘ b ’ paren¬ 
chyma frequently end blindly and occasionally unite; number of lines per mm. approxi¬ 
mately 7-9; maximum diameter of ‘ b ’ parenchyma cells 30-32 p; reddish-brown infiltra¬ 
tion occasional in both types of parenchyma; crystals extremely abundant, solitary in 
locules in series, resulting from the further division of parenchyma cells; starch deposits 
frequent in the sapwood. 

Fibres libriform, fine, frequently contiguous to the vessels, more or less angled and 
smaller than the cells of zonate parenchyma in the transverse section, aligned in more 
or less evident radial rows in concentric, ragged, 5-15 (mostly 8-10) seriate bands which 
alternate with the narrower lines of zonate parenchyma, non-gelatinous but the walls 
frequently stratified, non-septate, 750-1,615p long, 23-27p in diameter; walls 4-11 p 
thick; inter-fibre pits few, largely confined to the radial walls, simple, with slit-like, nearly 
vertical orifice; fibre lurnina without infiltration. 

Rays not distinct with the naked eye, fine, close (13-15 per mm.), separated by 
1-4 rows of fibres, frequently contiguous to the vessels, darker than the background 
forming a fine, inconspicuous fleck on the radial surface, 1-4 seriate, heterogeneous, 
divisible on the basis of size and composition into two types; (a) narrow rays consisting 
wholly of ‘upright’ cells, uniseriate, less numerous than the broader rays, 1-4 plus cells 
and up to 280 plus p in height; ( b) broader rays 2-4 (mostly 2-3) seriate and 50-65 p 
wide and consisting wholly or almost wholly of 4 horizontal ’ cells through the thickened 
portion, tapering at the ends (t) to a row of ‘upright’ celts or the margin prolonged along 
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rain for a distance of 2-several 'upright’ cells and not infrequently uniting, forming 
compound rays extending over 2-several tiers; maximum height of the ‘b 5 rays (where 
not compound) 10 plus cells and 315 plus p,; pits leading to contiguous vessels variable 
in shape, those leading to 'upright 5 cells frequently linear-elliptical, horizontally orien¬ 
tated, narrowly semi-bordered, with maximum diameter of 20 plus /x, the others orbicular 
to oval, with broad semi-border, short lenticular orifice and maximum diameter of 
4-6 p; reddish-brown gummy infiltration abundant to copious, most abundant in and. 
occluding many of the ‘horizontal 5 cells; crystals wanting; starch deposits frequent 
in the sapwood. 

Summary. A very heavy, more or less irregularly or shallowly interlocked- 
grained, even- and very fine-textured, rich deep red to dark reddish-brown wood; 
featured anatomically by inconspicuous growth rings or their absence, very small to 
extremely small vessels which are borne for the most part solitary and in radial rows of 
2—10 (mostly 3-6), exhibit little or no variation in size indicative of growth rings, and are 
plugged with a uniseriate row of tyloses in the heartwood, short thick-walled vessel seg¬ 
ments with truncate or tailed ends and simple perforations, sparse tracheids associated 
with the vessels, sparse paratracheal and abundant metatracheal parenchyma, the latter 
in part diffused through the fibrous tracts but mostly in concentric, whitish, more or less 
interrupted, 1-4 (mostly 1-2) seriate lines separated by 5-15 (mostly 8-10) fine thick- 
walled fibres, and fine, close, heterogeneous rays of two types which form a fine incon¬ 
spicuous fleck on the radial surface; the lines of zonate parenchyma are not as regular in 
this species as in the Bassia and Palaquium timbers; a strong, fairly ornamental timber 
of the second class. 

Material . Gamble Specimen, No. 5787. 


Mechanical Peoperties. Wt. at 12 per cent, moisture content 67 lb. per c. ft. 
Extremely hard, tough, and strong. Professor Everett tested samples of bullet- 
wood at the Civil Engineering College, Calcutta, with the following results: 


Transverse strength , 


in lb. per sq. in. 


Breaking 

Modulus of 

Crushing strength 

elasticity or 

parallel to grain y 

strength. 

Young's modulus . 

in lb. per sq. in. 

23,250 

2,415,000 

11,220 


Taking P=804 for Burma teak, as a comparison, the value of P for bullet-wood is 
1,294. The compression strength parallel to the grain of teak is 8,350 lb. per sq. in., 
against 11,220 for this species, which is therefore pne of the hardest and strongest 
of Indian timbers. 

Seasoning. F. J. Colley of the New Malabar Timber Yards and Sawmills, Ltd., 
Calicut, says the timber seasons well, and in this we agree with him, though it shows 
a marked tendency to develop short, wavy surface-cracks. S. Fitzgerald kiln- 
seasoned a large specimen plank which showed no degrade after the process. 

Dubability and Adaptability to Treatment. All records point to its 
durability. It requires no antiseptic treatment. 

Working Qualities. Considering its hardness it saws easily, though it is 
considerably more difficult to saw it seasoned than in a green state. It works 
easily to a good hard surface and takes a beautiful polish. Moderately orna¬ 
mental, but in this respect varies considerably, some specimens being dull red 








with darker bands, while others are a good claret-red colour. Darkens considerably 
with age. 


Uses, Present and Prospective. Used locally for all building purposes, 
piles, bridge construction, carts and boats, and to a less extent for furniture and 
cabinet-work. Gamble, writing on this timber, says that in Mysore it is used in 
preference to other woods for rice pounders, J. H. Longrigg suggests using it for 
picture frames. In the Philippines it is used as posts; elsewhere for shipbuilding, 
trenails, marlin spikes, belaying pins, spokes and handles of ships’ wheels, tool 
handles, and for turnery. It is an excellent fuel wood. A fine strong timber, which 
might well be more extensively used for furniture and in construction. 

Mimusops hexandra, Roxb. 

Syn. Mimusops indica, A.DC. 

References. Gamble, Man. Ind. Timb., 450; Gamble, El. Mad., pt. iv, 766; Talbot, 
For. EJ. Bom., ii. 163; Witt, Desc. List Nor. and Berar Circ., G.P., Serial No. 336; Troup, 
Silv. Ind. Trees, ii. 638-640; Troup, Ind. Woods and Uses, 194r-195; Boulger, Wood, 237. 

Vernacular Names. Bihar and Orissa, Khirkuli ; Bom. Mar. Rami, ranjana ; 
Guz. Rian , ray an ; C.P. Khirni ; Mad. Tam. Falla , kaimn palle ; Tel. Pala, manchi 
pala ; Uriya, Khiri , kirakuli . 

Habit and Distribution. A small to moderate-sized tree, large in Ceylon. In 
the Central Provinces it grows in dry places, often only as a shrub, in more favour¬ 
able localities it is found 4 ft. to 5 ft. in girth. In Bombay it is generally found with 
a short stout stem of 3 ft. to 6 ft. in girth. There is a group of these trees 
south of Champaner in the Halol range of the Panch Mahals which are fully 
6 ft. in girth, with 8 ft. to 10 ft. stems and large round crowns. In the Deccan and 
Carnatic it is similar in size. Found in the Central Provinces, in the Kaira, Broach 
and Panch Mahal Districts of Gujarat, in the Deccan, Carnatic, Northern Circars, 
southern India and Ceylon; absent on the West Coast; everywhere cultivated. 

Supplies. Though scattered in many places, such as in the.Carnatic, the North 
and South Chanda Districts of the Central Provinces, in the Panch Mahals, Khan- 
desh, and Nasik Districts of Bombay, only very small supplies of timber can be 
expected from any one locality. Gamble states that it yields an excellent fuel and 
is one of the chief products of the scrub forests of the Carnatic. It is very common 
in Ceylon and an important species of the forests (A. F. Broun, in the Indian 
Forester, vol. xxvi, p. 370), 

General Characteristics of the Wood. Sap wood pale reddish- to brownish- 
white, sharply defined from the heartwood; heart wood red to light purplish- 
brown with darker lines when freshly cut, turning dark vinous-red to purple or 
purplish-black on exposure; dull, working smooth, without characteristic odour or 
taste, very heavy to extremely heavy (sp. gr. approx. 1*09), fairly straight to 
more or less irregular-grained or shallowly interloeked-grained in narrow bands, 
even- and medium fine- to fine-textured. 

Structure of the Wood: 

Growth rings scarcely distinct or wanting; when present, most distinct in the sap- 
wood, delimited by a darker band of fibrous tissue at the outer margin of the ring, 12-17 
per inch. 
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small to very small, appearing pale whitish punctate (tyloses) with a 
lens, exhibiting no variation in size indicative of growth rings or, where growth rings are 
evident, slightly larger through the central portion and also often in the springwood 
portion of the ring, and somewhat smaller toward the outer margin of the ring, open or 
plugged with tyloses in the sapwood, occluded with tyloses in the heartwood, generally 
with contiguous rays on one and occasionally on both sides, forming very fine vessel lines 
along the grain, occasionally solitary, for the most part in single or partially double 
in echelon rows of 2-7 (mostly 2-5) between the narrow close rays, rarely 2-several 
contiguous in the tangential plane or several clustered, quite evenly distributed (the 
clusters), 20-43 per mm 2 ; vessel segments 425-875 p long, thick-wailed, truncate or 
abruptly or attenuate-tailed at the ends, the largest 145-160 fx in diameter; perfora¬ 
tions simple, nearly horizontal to oblique; inter-vessel pits numerous, orbicular to oval 
or rarely elliptical and often somewhat polygonal through crowding, with broad 
border and short, rounded or linear-lenticular orifice, the maximum diameter 7-10 g; 
pits leading to contiguous tracheids similar to the inter-vessel pits; pits leading to con¬ 
tiguous rays several to each ray cell, variable in shape, those leading to ‘ upright * cells 
frequently linear-elliptical and horizontally orientated, with narrow semi-border, broad 
orifice, and maximum diameter of 23 plus p, the remaining pits orbicular to oval, with 
broad semi-border, short lenticular orifice, and a maximum diameter of 5-7 fx ; tyloses 
abundant, pale brown, in vertical uniseriate rows, the horizontal walls appearing as 
septa in the vessels, pitted; reddish-brown gum occasional in the vessels, generally in 
a parietal layer. 7 

Tracheids few, confined to the immediate vicinity of the vessels and vessel groups, 
flattened where contiguous to the vessel wall, 625-940 fx long, 30-35 /x in diameter, 
copiously pitted, the pits similar to the inter-vessel pits. 

Parenchyma paratracheal and metatracheal, in cambiform rows of 6-8 units along 
the grain which are often divided into several locules containing solitary crystals; fre¬ 
quently several contiguous units are thus divided, forming series of locules along the grain; 
(a) paratracheal parenchyma sparse, restricted to occasional cells contiguous to the vessels 
and wanting entirely from many vessels; cells generally flattened to conform to the 
vessel wall, the maximum diameter 30-33 /x; (b) metatracheal parenchyma abundant, 
in part diffused through the fibrous tracts and the cells, then scattered or several con- 
tiguous, generally in concentric, whitish, more or less continuous, 1-4 (mostly 2-3) seriate 
lines separated by 5-15 (mostly 5—10) fibres which unite adjacent rays or extend across 
several rays forming a reticulum; the lines of ‘ b J parenchyma frequently end blindly and 
occasionally unite; number of lines per mm. approximately 5—7; maximum diameter of 
c b 5 parenchyma cells 30-35 jx; reddish-brown gummy infiltration occasional in both 
types of parenchyma; crystals abundant, solitary in locules in series, resulting from the 
further division of parenchyma cells; starch deposits frequent in the sapwood. 

Fibres libriform, fine, frequently contiguous to the vessels, more or less angled and 
smaller than the cells of zonate parenchyma in the transverse section, aligned in more or 
less radial rows in concentric, ragged, 5-15 (mostly 5-10) seriate bands which alternate 
with the narrow lines of zonate parenchyma, non-gelatinous but the walls frequently 
stratified, non-septate, 800—2,000 ja long, 26-30 jx in diameter; walls 6—10 p thick; inter¬ 
fibre pits few, largely confined to the radial walls, simple, with slit-like, nearly vertical 
orifice; fibre lumina without infiltration. 

Bays not distinct with the naked eye, fine, close (12-15 per mm.), separated by 
1—5 rows of fibres, frequently contiguous to the vessels, scarcely darker than the back¬ 
ground forming a fine inconspicuous fleck on the radial surface, 1-4 seriate, heterogeneous, 
divisible on the basis of size and composition into two types; (a) narrow rays consisting 
wholly of ‘ upright cells, uniseriate or occasionally with paired cells, less numerous than 
the broader rays, the largest 1-5 plus cells andmp to 280 plus fx in height; (6) broader rays 
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^mostly 2) seriate and 40-45 p wide and consisting wholly or almost wholly of ‘hori¬ 
zontal 5 cells through the thickened portion, tapering at the ends (t) to a row of ‘ upright ’ 
cells or the margin prolonged along the grain for a distance of 2-several upright cells and 
not infrequently uniting, forming compound rays extending over 2-several tiers; maximum 
height of the ‘b’ rays (where not compound) 10 plus cells and 370 plus p; pits leading 
to contiguous vessels several to each ray cell, variable in shape, those leading to ‘up¬ 
right’ cells frequently linear-elliptical and horizontally orientated, with narrow semi¬ 
border, broad orifice, and maximum diameter of 23 plus p, the remaining pits orbicular 
to oval, with broad semi-border, short lenticular orifice, the maximum diameter of 5-7 p ; 
reddish-brown gummy infiltration abundant, most abundant in and occasionally occlud¬ 
ing the horizontal cells; crystals wanting; starch deposits frequent in the sapwood. 

Summary . Similar to M. Elengi , Roxb., but coarser-textured, with larger and less 
numerous pores, wider and less interrupted lines of parenchyma, coarser fibres, and 
narrower rays; a dense, strong, durable timber of the second class. 

Material. Gamble Specimens, Nos. 1283, 6009; Hand Specimen, source unknown, 
No. 930. 


Mechanical Properties. Wt. at 12 per cent, moisture content 70 lb. per c. ft. 
An extremely hard, tough, and strong timber, and in this respect very similar to 
M. Elengi . Gamble, quoting Skinner, gives P=944 and Mendis P= 1,052. These 
figures are not unlike the figure obtained by Professor Everett for AT. Elengi , which 
stood at P= 1,294, as against Seaman’s figure of P==804 for Burma teak. 

Seasoning. It is a refractory timber to season, as it forms compound end- 
splits and numerous, wavy surface-cracks. Broun, writing in the Indian Forester , 
advocates girdling the trees for 2 to 3 years before felling, in order to reduce 
splitting. It is worth remarking that the results of the extensive air-seasoning 
experiments carried out by the Forest Research Institute in different provinces of 
India invariably show that by girdling trees, the timber of which is very close- 
grained, hard, and heavy, the tendency to develop end-splits, and especially surface- 
cracks, is much reduced. 

Durability and Adaptability to Treatment. The timber is very durable. 
Broun quotes instances, in Ceylon, where the gates of a fort were sound after 135 
years and where piles placed below the water were sound after 100 years. Not the 
class of timber which requires treatment. 

Working Qualities. Difficult to saw, especially when seasoned; it works to a 
smooth surface and takes a good polish. We never had occasion to test it on a lathe, 
but it should turn well. 

Uses, Present and Prospective. It is commonly used for sugar mills, oil 
presses, tool handles, piles, as posts and beams in construction, ploughs, harrows, 
and carts. It should be suitable for mallet heads, rollers, railway keys, brake 
blocks, and for articles where toughness and hardness are of importance. 


Mimusops littoralis, Kurz 

References. Gamble, Man. Ind. Timb., 451; Parkinson, For. El. Andam., 196; 
Pearson, Com. Guide For. Econ. Pro. Ind., 135; Troup, Silv. Ind. Trees, ii. 640; Troup, 
Ind. Woods and Uses, 195; Foxw., Indo-Mal. Woods, 540; Boulger, Wood, 87, 151; 
Howard, Timb. World, 159; Winn, Timb., 75. 

Trade and Vernacular Names. Bullet-wood. Vern. Andam. Mohwa, 
pinle-mohwa ; Burm. Katpali . 

Habit and Distribution. A large and (Parkinson says) a magnificent tree of 
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Andamans which grows to 60 ft. to 120 ft. in height, and 8 ft. to 16 ft. in girth. 
L. Mason, reporting on this species, states thatit has a straight, cylindrical stem 8 ft. 
in girth. Found in the Andaman Islands, and on the Tenasserim Coast in Burma. 

Supplies. It is believed to be unimportant in Burma. In the Andamans it is 
common, forming nearly pure forests above the beach belts; L. Mason estimates 
the out-turn from the islands at 500 tons per annum. 

General Characteristics of the Wood. Sapwood pale reddish- to brownish- 
white, sharply marked off from the heartwood; heartwood light red with darker 
lines, ageing to light brownish-red; dull to somewhat lustrous, with smooth greasy 
feel, 'without characteristic odour or taste, heavy to extremely heavy (sp. gr. 
approx. 106), straight-grained or nearly so, even- and fine-textured. 

Structure of the Wood: 

Growth rings scarcely distinct or wanting; when present, most distinct in the sap- 
wood, delimited by a darker band of fibrous tissue at the outer margin of the ring, 

10-18 per inch. . , 

Vessels small to very small, appearing pale whitish punctate (tyloses) with a hand- 
lens (10 x), exhibiting no variation in size indicative of growth rings or, where growth 
rings are evident, slightly larger through the central portion and often in the springwood 
portion of the ring, and somewhat smaller toward the outer margin of the ring, open or 
plugged with tyloses in the sapwood, occluded with tyloses In the heartwood, usually 
with contiguous rays on one and occasionally on both sides, forming extremely fine vessel 
lines along the grain, occasionally solitary, for the most part in single or rarely partially 
double in echelon rows of 2-7 (mostly 2-4) between the narrow close rays, rarely several 
clustered, quite evenly distributed (the clusters), 18-27 per mm.; vessel segments 
510-935 p long, thick-walled, truncate or abruptly or attenuate-tailed at the ends, 
the largest 100-115p in diameter; perforations simple, nearly horizontal to oblique; 
iuter-vessel pits numerous, orbicular to oval or polygonal through crowding, with broad 
border and short, lenticular orifice, the maximum diameter 7-10 p; pits leading to con¬ 
tiguous tracheids similar to the inter-vessel pits; pits leading to contiguous rays several 
to each ray cell, variable in shape, those leading to ‘ upright cells frequently linear- 
elliptical and horizontally orientated, with narrow semi-border, broad orifice, and maxi¬ 
mum diameter of 23 plus p, the remaining pits orbicular to oval, with broad semi-border 
and short lenticular orifice, and maximum diameter 5-7 p; tyloses abundant, pale brown, 
in vertical uniseriate rows, the horizontal walls appearing as septa in the vessels, pitted, 
reddish-brown gummy deposits frequent in the heartwood, occluding the tyloses or in 

a parietal layer. , , . 

Tracheids few, confined to the immediate vicinity of the vessels and vessel groups, 
flattened to conform to the vessel walls, 800-935 p long, 40-45 p in diameter, copiously 
pitted, the pits similar to the inter-vessel pits. . 

Parenchyma paratraeheal and metatracheal, in cambiform rows of 6-8 units along 
the grain which are often divided into several locules containing solitary crystals; 
(a) paratraeheal parenchyma sparse, restricted to occasional cells contiguous to the 
vessels and wanting entirely from many vessels; cells generally flattened to conform to 
the vessel wall, the maximum diameter 35-40 p ; (b) metatracheal parenchyma abundant, 
in part diffused through the fibrous tracts and the cells then scattered or several con¬ 
tiguous, for the most part in concentric, whitish, more or less continuous, 1-3 (mostly 1-2) 
seriate lines which unite adjacent rays or extend across several rays forming a reticulum; 
the lines of e b’ parenchyma frequently end blindly and occasionally unite; number of 
lines per mm. approximately 7-10; maximum diameter of ‘b ’ parenchyma cells 40-45 p; 
reddish-brown infiltration occasional in both types of parenchyma; crystals fairly abun- 
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solitary in locales in series resulting from the further division of parenchyma cells; 
starch deposits frequent in the sapwood. 

Fibres libriforra, fine, frequently contiguous to the vessels, more or less angled and 
smaller than the cells of zonate parenchyma in the transverse section, aligned in more or 
less evident radial rows in concentric, ragged, 5-15 (mostly 5-10) seriate bands which 
alternate with the narrow bands of zonate parenchyma, non-gelatinous but the walls 
frequently stratified, non-septate, 1,100-1,915/x long, 27-30/x in diameter; walls 4--.ll fi 
thick; inter-fibre pits few, largely confined to the radial walls, simple, with slit-like, nearly 
vertical orifice; fibre lumina without infiltration. 

Bays not distinct with the naked eye, fine, close (11-14 per mm.), separated by 1-10 
(mostly 1-6) rows of fibres, frequently contiguous to the vessels, scarcely darker than 
the background forming a fine inconspicuous fleck on the radial surface, 1-3 seriate, 
heterogeneous, divisible on the basis of size and composition into two types; (a) narrow 
rays consisting wholly of ‘ upright ’ cells, uniseriate, less numerous than the broader rays, 
1-4 plus cells and up to 315 plus/x in height; (6) broader rays 2-3 (mostly 2) seriate and 
33-38 /x wide and consisting wholly or almost wholly of ‘ horizontal 5 cells through the 
thickened portion, tapering at one or both ends (t) to a uniseriate row of ‘upright 5 cells 
or the margin prolonged along the grain for a distance of 2-several ‘upright’ cells and not 
infrequently uniting, forming compound rays extending over 2-several tiers; maximum 
height of the ‘ b 5 rays (where not compound) 10 plus cells and 370 plus /x; pits leading 
to contiguous vessels several to each ray cell, variable in shape, those leading to ‘upright’ 
cells frequently linear-elliptical and horizontally orientated, with narrow semi-border, 
broad orifice, and maximum diameter of 23 plus /x, the remaining pits orbicular to oval, 
with broad semi-border, short lenticular orifice, and maximum diameter of 5-7 ; 

reddish-brown gummy infiltration abundant in the ray cells, mostly in a parietal layer; 
crystals wanting; starch deposits frequent in the sapwood. 

Summary. A heavy to extremely heavy, straight-grained, even- and fine-textured, 
light red or reddish-brown wood; similar to M. Elengi y Roxb., but straighter-grained 
and slightly coarser-textured, with somewhat larger and less numerous pores and 
narrower rays; a dense, durable, strong timber of the second class. 

Material. Gamble Specimens, Nos. 5856, 6710. 

Mechanical Properties. Wt. at 12 per cent, moisture content 68 lb. per c. ft. 
A strong and hard timber, though considerably weaker than M. Elengi and 
M. hexandra. Professor Everett carried out mechanical tests at the Civil Engineer¬ 
ing College, Calcutta, with the following results: 


Transverse strength , 


in lb. per sq. in. 



Modulus of 

Crushing strength , 

Breaking 

elasticity or 

parallel to grain , 

strength. 

Young's modulus. 

in lb. per sq. in. 

12,120 

1,434,000 

7,705 


From these figures it will be seen that the transverse strength is approximately 
16 per cent, below that of teak and 48 per cent, below that of M. Elengi. It can 
nevertheless be classed as a strong wood and about equal to, if not stronger than, 
those of the Dipterocarps. 

Seasoning. Difficult to season, as it is very liable to develop long, deep, fine 
end-splits and fine surface cracks; as with other timbers of this class, girdling 
reduces the tendency to split. 
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Durability and Adaptability to Treatment. A very durable timber. 
M. C. C. Bonington says that it is readily attacked by teredo, though fairly 
immune to white ants. Not the class of timber which requires antiseptic treatment. 

Working Qualities. No data are available as to its working qualities; 
Parkinson states that it is difficult to work; it is said to take a good polish and 
to finish well. 

Uses, Present and Prospective. Used for house posts, bridge construction 
and piles. Said to be suitable for sleepers in the Andamans, presumably for the 
forest tramway (Troup). In 1927 a consignment was sent from the Andamans to 
be tried as mining timber in the Kolar gold-fields, It is fairly ornamental and 
should be tried for furniture, such as chairs and small tables. Seasoning experi¬ 
ments are indicated, especially by girdling the trees; also kiln-seasoning. It is 
considerably straighter in the grain and more decorative than the other more 
common species of bullet-wood previously described, and, being available in fair 
quantities, deserves further attention. 


EBENACEAE 

References. Brandis, Ind. Trees, 428-437; Gamble, Man. Ind. Timb., 452-463; 
Hooker, Pl. Br. Ind., iii. 549-572; vanEeden, Houtsoorten vanNed. Oost-Indie (1906), 168; 
Heyne, Nutt. Planten, 2 Druk, ii. 1248-1256; Moll, Mik. Holzes, iv. 413-470; Foxw., 
Timb. Trees Mai Benin., 154-156; Foxw., Com. Woods Mai. Penin., 84-85 ; Ridley, PL 
MaL Benin., ii. 278-295; Ridley, Timb. Mai. Benin., Agr. Bull. Str. and Fed. MaL States, 
n. ser., i (1902), 214; Bargagli-Petrucei, Sulla struttura dei legnami raccolti in Borneo 
dal Dott. 0. Beccari, Malpjghia, xvii (1903), 82; Foxw., Timb. Br. N. Bor., ii. 30, 
31; Lecomte, Bois Indo-Ch,, 185-190; Brown, Min. Pro. Phil. For., ii. 370, 403; iii. 
220; Foxw., Indo-Mal. Woods, 543-547; Kanehira, Iden. Phil. Woods, 40-42; Schn., 
Com. Woods Phil., 198-202; Whitford, For. Phil., ii. 92-94; Kanehira, Anat. Char. Form. 
Woods, 141-144; Kanehira, Iden. Imp. Jap. Woods, 38-39 ; Lecomte, Bois Madagas., 
129; Unwin, W. Afr. For. and Forestry, 57, 88,141,192, et al ; Baker, Hardwoods Austr., 
311-314 ; Swain, Timb. and For. Pro. Queensland, 377-379; Burgerstein, Anat. Unters 
samoanischer Holzer, Denksehr. Wiener Akad,, Bd. 84 (1908), 469; Brown, Sec. Xylem 
Haw. Trees, 339-341; Rock, Indig. Trees Haw Is., 393-397; Piccioli, Tech, del Legno, 
26, 232, 307, 323, et al ; Stone, Timb. Com., 149-156; Molisch, Vergl. Anat. d. Holzes 
der Ebenaceen u. ihrer Verwandten, Ber. d. Wiener Akad., Bd. Ixxx, Abth. i (1879), 
54-71; Parmentier, Histologie Compare d’fibenacees, Diss., Lyon (1892), Record, 
Timb. Trop. Amer., 503-504; Solereder, Sys. Anat. Dicots., i. 516; ii. 980; Engleru. 
Prantl, iv, No. 1,153-165. 

Size and General Distribution. The Ebenace&e consist of trees and shrubs 
with watery juice, alternate or rarely sub-opposite, simple, entire, exstijiulate 
leaves; dioecious or polygamous, axillary, solitary, or cyraose flowers, and baccate 
or coriaceous, few-seeded fruits subtended by the accrescent calyx. Seven genera 
and over 300 species are recognized, widely distributed throughout the tropical 
and temperate regions of the world. In point of numbers the family attains its 
best development in the Inclo-Malayan region and in tropical Africa; Diospyros 
is the largest genus, with over 200 species, followed by Maba, with less than half 
that number. 

The economic significance of this family rests mainly on the value of the ebony 
woods belonging to the genera Diospyros , Maba> Royena and Euclea and to a lesser 
extent on the edible fruits of certain species of Diospyros (persimmons), Maba and 
Euclea. The true ebonies come from the Middle and Far East and Africa and 
exhibit a wide range of colour from jet black (the usual conception of ebony) 
through greys, browns, &c.; some are handsomely striped with dark and light 
bands and lend themselves to inlay work, walking sticks and other articles where 
bizarre effects are desired. The term ebony, correctly applied originally to these 
woods, has been corrupted by the trade and now many woods, especially the dark- 
coloured, hard, and heavy leguminous timbers, are sold under this name. The 
best-known persimmons, propagated for their fruits, areD. Kaki> Linn, f., of China 
and Japan, and D. Lotus , Linn., of western Asia. 

The woods are remarkably uniform in structure, so much so in fact that 
even those of different genera often cannot be separated with certainty {Diospy¬ 
ros and Maba). The detailed description of Diospyros wood in the pages that 
follow may well serve as illustrative of the timbers of this family (see under this 
genus). 

L 
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DIOSPYROS, Linn. 

References. Brandis, Ind. Trees, 428—436; Gamble, Man. Ind. Timb., 453-463; 
Hooker, II. Br. Ind., iii. 553-572; Nordlinger, Querschnitte, Bd. ii (1856); Bd. v (1869), 52; 
Bd. vi (1874), 52; Bd. vii (1876), 14; Bd. ix (1880), 13; Bd. xi (1888), 15; Pearson, Com. 
Guide For. Boon. Pro. Ind., 46-47; Troup, Silv. Ind. Trees, ii. 646-655; Troup, Ind. 
Woods and Uses, 127-130; Watt, Com. Pro. Ind., 498-499, 546; Wright, The Genus 
Diospyros in Ceylon, its Morphology, Anatomy, and Taxonomy, Ann. Roy. Bot. Gardena, 
Peradeniya, Ceylon, ii (1904), i. 133; Heyne, Nutt. Planten, 2 Druk, ii. 1249-1256; 
Moll, Mik. Holzes, iv. 434-470; van Eeden, Houtsoorten van Ned. Oost-Indie (1906), 
I68;Foxw., Com. Timb. Trees Mai. Penin., 154-156; Foxw., Com. Woods Mai. Penin., 
84-85; Ridley, FI. Mai. Penin., 281-295; Ridley, Timb. Mai. Penin., Agr. Bull. Sir. and 
Fed. Mai. States, n. ser., i (1902), 214; Bargagli-Petrucci, Sulla struttura dei legnami 
raecolti in Borneo dal Dott. O. Beccari, Malpighia, xvii (1903), 82; Foxw., Timb. Br. 
N. Bor., 30, 31; Lecomte, Bois Indo. Ch., 186-190; Foxw., Indo-Mal Woods, 543- 
547; Kanehira, Iden. Phil. Woods, 41-42; Schn., Com. Woods Phil., 199-201; Whitford, 
For. Phil., ii. 92-94; Kanehira, Anat. Char. Form. Woods, 141-144; Kanehira, Iden. 
Imp. Jap. Woods, 38-39; Chung, Chin. Econ. Trees, 270-275; Lecomte, Bois Madagas., 
128; Unwin, W. Afr. For. and Forestry, 57, 88, 110, 141, 383-388, et al. ; Baker, Hard¬ 
woods Austr., 311-313; Burgerstein, Anat. Unters. samoanischer Holzer, Denkschr. 
Wiener Akacl., Bd. 84 (1908), 409; Boulger, Wood, 169, 170, 171, et al. ; Howard, Timb. 
World, 65-66, 71-75, 76, et al.-, Stone, Timb. Com., 149-156; Winn, Timb., 7, 12, 
45, 83: Brown, Atlas Com. Woods United States, Bull. New York State College of Fores¬ 
try, Syracuse, N.Y., U.S.A. (1928), Plate No. 54; Cuno, Utilization of Dogwood and 
Persimmon, U.S. Dept. Agr. Bull. 1436 (1926), 1-42; Koehler, Guidebook to the Woods 
used for Ties and Timbers, U.S. For. Pro. Lab. Bull. (1917), 48; Record, Econ. Woods 
United States (1919), 21-22,39', 51,64, et al.; Sargent, Woods of the United States (1885), 
58-59; Piccioli, I caratteri anotomici per conoscere i principali legnami adoperato in 
Italia (1906), 47; Piccioli, Tech, del Legno, 26, 233, 307, 308, 323; Wiesner, Rohstoffe, 
Bd. ii (1918), 707-713. 

Size and General Distribution. Diospyros consists of over 200 species of 
trees or rarely shrubs with alternate or sometimes sub-opposite, entire leaves, 
axillary, mostly dioecious flowers borne solitary or in small cymes, and baccate, 
globose, ellipsoidal, or ovoid-conic, 1-10-seeded fruits surrounded at the base by 
the accrescent persistent calyx. The genus is chiefly tropical and is widely distri¬ 
buted in both hemispheres, a few species extending beyond the tropics into eastern 
North America, eastern Asia, south-western Asia and the Mediterranean region. In 
point of numbers, Diospyros attains its best development in the Indo-Malayan 
region. Over 50 species are included in the Indian flora, the majority of 
which are found in southern India, and the genus is also very well represented 
in Ceylon. 

Diospyros is the source of some but not all the ebonies of commerce. Genuine 
ebony is the product of D. Ebenum, Koenig, which is more important in Ceylon 
than in India. The commonest Indian black ebony tree :s D. Melanoxylom, 
Roxb.; the heartwood of this, though not so jet black as true ebony, is used to 
a considerable extent for carving and turnery. D. Kaki, Linn, f., a valuable 
fruit tree of China and Japan and has been introduced with some success at 
Dehra Dun, and D. Lotus , Linn., a native of western Asia, is cultivated in the 
Punjab and in the Mediterranean region for its fruit. 

Timber Species. 1. D. Ebenum, Koenig; 2. D. ehretioides, Wall.; 3. D. 
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orata, Parker; 4. D. tomentosa, Roxb.; 5. I). Melanoxylm , Roxb.; 6. D, 
burmanica, Kurz, 

General Features of the Wood. Colour variable, ranging through shades of 
greyish-white, yellowish-white, or roseate-white to yellowish-, reddish-, brownish-, 
purplish-, or blackish-grey, brown, brownish-black, or jet-black, rarely reddish- 
yellow or red; some ebonies have no distinct heartwood; others develop a dark 
and irregular, usually small heartwood, or are more or less handsomely streaked, 
either irregularly or in concentric bands, with lighter and darker zones (marble- 
woods); the development of heartwood frequently varies markedly within a 
species and often in neighbouring trees; many JDiospyros species exhibit a tendency 
to develop traumatic heartwood as a result of injury; lustre dull to shiny; the jet- 
blaek heartwood of D. Ebenum , Koenig, and allied species assumes a characteristic 
metallic lustre on a smooth section ; working to a smooth surface, without 
characteristic odour or taste, very hard and heavy to moderately so, or less fre¬ 
quently the lighter-coloured grades moderately hard to soft and moderately heavy, 
straight-grained to more or less twisted and irregular-grained or curly-grained in 
the radial plane, fairly fine to fine or extremely fine- and even-textured. Growth 
rings inconspicuous or wanting; when present, usually delimited by denser fibrous 
tissue in the summerwood, generally narrow r (10-20 per inch). Vessels mostly 
medium-sized to small or very small, exhibiting no variation in size correlated with 
growth increments, or somewhat larger through the central portion of the ring or 
in the springwood, in part solitary, for the most pari in short, radial, rather distant 
rows of 2-10 (mostly 2-5) which not infrequently are arranged more or less 
obliquely or in echelon; vessel segments rather thick-walled, truncate or tailed, 
with simple, nearly horizontal to oblique perforations; inter-vessel pits small to 
minute, numerous, orbicular to oval or polygonal; tyloses wanting or sparse; 
gummy deposits present or wanting; in those species with jet-black heartwood or 
dark bands, the vessels included in these tracts are filled with brownish-black or 
black gum. Parenchyma paratracheal and metatracheal; (a) paratracheal paren¬ 
chyma sparse, confined to a few cells mostly contiguous to the tangential walls of 
the vessels; (6) metatracheal parenchyma very abundant, in part diffused, for the 
most pari in concentric, fine, close, 1-several (mostly 1) seriate lines separated by 
broader bands of fibres which form a fine reticulum with the rays; lines of paren¬ 
chyma approximately 7-12 per mm. in the Indian species; infiltration sparse to 
abundant in both types of parenchyma. Fibres semi-libriform to Mbriform, fine to 
very fine, aligned in radial rows in concentric bands which alternate with the con¬ 
centric lines of zonate parenchyma. Rays fine to very fine, generally appearing as 
narrow’ whitish lines (owing to crystal inclusions) in the darker-coloured woods, 
separated by 1-10 fibres, forming a fine inconspicuous fleck on the radial surface, 
1-few (mostly 1) seriate, homogeneous, discrepancy between the ‘upright 5 and 
‘horizontal 5 cells in the rays not marked; pits leading to contiguous vessels numer¬ 
ous to each ray cell, similar to the inter-vessel pits but smaller; gummy infiltration 
generally abundant to copious, especially in the darker-coloured woods; crystals 
frequently present in the ray cells, large, solitary, often embedded in the dark 
gummy infiltration. Ripple marks present in the North American D. virginiana, 
Linn., and in certain Formosan species, but wanting in the true ebony woods of 
commerce. 

Remarks. Hard, heavy, fine-textured woods which exhibit a considerable 
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of colour with predominating shades of grey, brown, or black (often 
hizarrely mottled) but little variation in anatomical structure; some are extremely 
tough, while others, especially those with dark-coloured heartwood,are very brittle; 
the dark brown and black varieties (or bands) are due to the infiltration of the 
Jumina of all the wood elements with copious deposits of brownish-black or black 
gum; featured anatomically by small pores in short radial rows, fine, close con¬ 
centric lines of zonate parenchyma, and narrow, close rays; Moll (Mile. Holzes , iv. 
416) reports two types of rays in the Ebenaceae, comparable to those found in the 
Rubiaceae, but this classification seems unwarranted in the Indian ebonies; the 
structure of these timbers recalls that of the Sapotaceae, but the latter may 
readily be separated through colour (red or yellow), by their longer rows of 
vessels, which are more conspicuously oblique, and by their broader, more con¬ 
spicuous lines of zonate parenchyma; the pitting between the ray cells and vessels 
is also of a different type. 


MACROSCOPIC KEY TO COMMERCIAL SPECIES 
Diospyros woods are so uniform in structure that the anatomical features of 
diagnostic significance are largely traceable to variations in cell size (texture), minor 
differences which cannot be used to advantage in a key based on macroscopic 
characters. There remain for consideration, therefore, differences in physical 
properties and, more specifically, that of colour, including the extent of, and varia¬ 
tions in, the formation of the heartwood. Fortunately the different Indian species 
vary greatly in this respect, a circumstance previously noted by Gamble (loc. eit.), 
who recognized four groups of ebonies, viz: 

1. Heartwood wholly black or only slightly streaked: Ebenum, tomentosa , Mdan - 
oxylon , assimilis . 

2. Heartwood regularly streaked black and brown or grey : marmomta , Kurzii , 
quaesita, Thwaitesii, &c. 

3. Heartwood very small, merely black streaks in the brownish-grey or grey 
wood: ehretioides, bnrmanica , Embryopteris, microphylla , &c. 

4. Heartwood none; wood red, white, grey, or yellowish: mariabanica , Montana , 
nilagirica } oppositifolia , &c. 

Gamble’s observations appear to be accurate and his key can well serve in the 
present instance. It should be noted, however, that Ebenum , tomentosa and 
Melanoxylon fall into the same group, with heartwood wholly black or only 
slightly streaked. Genuine ebony can usually be separated from the two remaining 
species by its greater weight and depth of colour; the pores are solitary and in 
radial rows of 2-3 (mostly 2), while those of tomentosa and Melanoxylon are for the 
most part in rows of 2-10 (mostly 2-5). No reliable diagnostic features were found 
which would distinguish tomentosa and Melanoxylon. Texture alone will generally 
suffice to separate bnrmanica and ehretioides of group 3; the former is the finest • 
and the latter the coarsest-textured of the species herein included (see under 
‘species’). 


MICROSCOPIC KEY TO COMMERCIAL SPECIES 
1. Maximum tangential diameter of largest vessels less than 180 p ; rays 1-2 
(mostly 1) seriate . . . . . . . 
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,ximum tangential diameter of largest vessels more than 180 /x; rays 1-3 
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(mostly 1-2) seriate 


D. ehretioides 


2. Maximum tangential diameter of largest vessels more than 130/x; 
maximum width of the rays 38-45/x ...... 3 

2. Maximum tangential diameter of largest vessels less than 130 /x; 
maximum width of the rays 30-38 /x ...... 4 

3. Vessels for the most part in radial rows of 2-10 (mostly 2-5); lines of 
zonate parenchyma 8-11 per mm.; maximum diameter of fibres 23-30 /x 


D . Melanoxylon , D. tomenfosa 


3, Vessels for the most part solitary and in radial rows of 2-3 (mostly 2); lines 
of zonate parenchyma 7-9 per mm.; maximum diameter of fibres 19-23 fx 


D. Ebenum 


4. Maximum tangential diameter of largest vessels 90-10 5fx; lines of 
zonate parenchyma 10-12 per mm.; maximum diameter of fibres 
17-20 /x; rays 18-23 per mm., the largest 33-38 /x in width D. burmanica 
4. Maximum tangential diameter of largest vessels 110-120/x; lines of 
zonate parenchyma 8-11 per mm.; maximum diameter of fibres 
23-27 jtx; rays 14-17 per mm., the largest 30-35 /x in width D. marmorata 


Diospyros Ebenum, Koenig 


References. Gamble, Man. Ind. Timb., 456; Gamble, EL Mad., pt. v, 775; Ind. 
For. xxv. 275; Pearson, Com. Guide For. Econ. Pro. Ind., 46; Troup, Silv. Ind. 
Trees, ii. 653-654; Troup, Ind. Woods and Uses, 127-128; Watt, Com. Pro. Ind., 498; 
Brown, Ceylon Ebony, Ind. For., xxv. 275; Wright, The Genus Diospyros in Ceylon, 
its Morphology, Anatomy, and Taxonomy, Ann. Roy. Bot. Gardens, Peradeniya, Ceylon, 
ii (1904), i. 133; Foxw., Indo-Mal. Woods, 546; Howard, Timb. World, 66, 73, 75; 
Piccioli, Tech, del Legno, 26, 233, 307; Piccioli, I caratteri anatomici per conoscere i 
principal! legnami adoperati in Italia (1906), 47; Winn. Timb., 7; Hartig, Die anat. 
Unterscheidungsmerkmale der in Deutschland wachsenden Holzer (1898), 36; Molisch, 
Mikrochemie (1913), 320; Will, Beitr. z. Kenntnis von Kem-und Wtmdholz, Dias., Bern. 
(1899), 71-74, 80, 89. 

Trade and Vernacular Names. Ebony. Veen. Bom. Mar. Tendu; Mad. 
Tel. Nalluti, tuki ; Tam. Acha, tumbi , karwm-kali, tai t kaka-tati, karunthali ; Kan. 
Karemara ; Mai. Karu, mush-timbi ; Uriya, Kendhu ; Hindi, Ebans , abnus. 

Habit and Distribution. A moderate-sized to large tree, which is found at its 
best in Ceylon. In Madras it sometimes attains a girth of 5 ft., with a 15 ft. straight, 
cylindrical stem, but the girth is usually 3 ft. to 4 ft. Broun, writing in the Indian 
Forester , vol. xxv, p. 275, states that in Ceylon it attains 7 ft. in girth. Found in 
Madras, in the Deccan and Carnatic, extending westwards to North Coimbatore, 
and northwards to the southern comer of South Mangalore, and southwards 
through Malabar, Coorg, Cochin and Travancore. 

Supplies. Very limited supplies are available from Madras, only scattered 
trees being found in evergreen forests. The Conservator of Forests, Cochin State, 
writes that the annual out-turn from his forests is about 600 c. ft. Small quantities 
are annually extracted from the Coorg forests. The tree is very scattered in 
Travancore, most of the supplies are under Government control, and very little 
finds its way to the market. The largest supply comes from Ceylon, especially 
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m the northern districts, but now fellings are strictly controlled and only 
relatively small quantities are available for export. Formerly large quantities were 
exported from Ceylon; Gamble states that in 1881 as much as 2,600 tons were 
exported, but that in ,1889 exports fell to 1,000 tons, while the average sales for 
ten years ending .1900 only amounted to 300 tons per annum. Many small articles 
made of a black wood may be found in bazaars all over India, but these are nearly 
always cut from the timbers of I). Mdanoxylon and D. tomentosa. 

General Characteristics oe the Wood. Sapwood light yellowish-grey to 
grey, often streaked with black; heartwood jet black, very rarely with a few lighter 
streaks; with a metallic lustre when smoothed, working to a smooth flinty surface, 
without characteristic odour or taste, heavy to very heavy (sp. gr. 0-85-1*00 
plus), straight-grained or somewhat irregular- or wavy-grained, fine- and even- 
textured. 


Structure of the Wood: 

Growth rings inconspicuous or wanting; when present, most evident in the sapwood, 
delimited by somewhat denser fibrous tissue in the outer portion of the ring, frequently 
with sinuate margins, 10-16 per inch. 

Vessels small to very small, the orifices of the larger not distinct with the naked eye, 
exhibiting no variation in size indicative of seasonal increments or, where the growth 
rings are evident, somewhat larger through the central portion of the ring but showing 
little fluctuation in size within a given growth increment, open or partially plugged with 
dark-coloured gum deposits in the sapwood, occluded with brownish-black or black gum 
in the heartwood, forming line, rather distant, straightish vessel lines along the grain, 
solitary and in short radial rows of 2-3 (mostly 2), quite evenly distributed, 4-12 per 
mm. 2 ; vessel segments 66-850ft long, medium thick-walled, truncate or abruptly or 
attenuate-tailed at the ends, the largest 135-150 ftin diameter; perforations simple, 
nearly horizontal to oblique; inter-vessel pits numerous, minute, orbicular to oval 
or polygonal through crowding, with broad border and rounded punctate orifice, the 
maximum diameter 4-5 /x; pits leading to contiguous rays very numerous to each ray cell, 
orbicular to oval or polygonal through crowding, with broad semi-border and rounded 
punctate orifice, the maximum diameter 3-4 fi ; tyloses not observed; blackish-brown 
gummy deposits occasional in the vessels of the sapwood; vessels of the heartwood 
occluded with very copious deposits of brownish-black or black gum. 

Parenchyma paratracheal and metatracheal, in cambiform raws along the grain, the 
rows of metatracheal of 3-5 narrow high units, those of the paratracheal of 5-many 
broader cells; (a) paratracheal parenchyma sparse, restricted to a few cells which are 
mostly contiguous to the tangential walls of the vessels, flattened to conform to the vessel 
wall, with maximum diameter of 38-42 /x; (6) metatracheal parenchyma very abundant, 
in part diffused through the fibrous tracts, for the most part in concentric, fine, close, 
1-2 (mostly 1) seriate, more or less undulate lines separated by 5-20 (mostly 8-15) fibres 
which extend across the rays and form a fine reticulum; the lines of ‘ b * parenchyma 
occasionally fork or end blindly; number of lines per mm. approximately 7-9; cells of 
‘b’ parenchyma more or less angular and frequently flattened in the tangential plane, 
the maximum diameter 27-30 fi ; orange-brown or blackish-brown gummy infiltration 
occasional in both types of parenchyma in the sapwood; brownish-black or black gummy 
infiltration copious in the heartwood, occluding many of the parenchyma cells; crystals 
wanting; starch deposits occasional in the outer sapwood. 

Fibres libriform, very fine, occasionally contiguous to the vessels, more or less 
angled and smaller than the parenchyma cells in the transverse section, aligned in radial 
rows in concentric, more or less undulate, 5-20 (mostly 8-15) seriate bands which alter- 
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with the narrow lines of zonate parenchyma, where the rings are evident, somewhat 
thicker-walled toward the outer margin, non-gelatinous, non-septate, 500-1,320 \i long, 
19-23 fx in diameter; walls 4-6 y thick; inter-fibre pits fairly numerous, most abundant 
on the radial walls, bordered, with very small court and slit-like, nearly vertical orifice; 
fibre lumina in the heartwood mostly partially or wholly occluded with deposits of 
brownish-black or black gum. 

Rays very fine, appearing as narrow whitish lines in the heartwood with a hand-lens 
(10 x ), very close (11-16 per mm.), separated by 1-8 fibres, frequently contiguous to the 
vessels, somewhat lighter than the background (heartwood) forming a fine inconspicuous 
fleck on the radial surface, 1-2 (mostly 1) seriate, heterogeneous, the largest 40-45 y. 
wide and 1-11 plus cells and up to 315 plus \x high, frequently united along the grain into 
much higher rays; the discrepancy between the ‘upright 5 and ‘horizontal* cells is very 
slight; intercellular spaces abundant; pits leading to contiguous vessels numerous to 
each ray cell, minute, orbicular to oval or polygonal through cro wding, with broad semi¬ 
border and rounded punctate orifice, the maximum diameter 3-4 /x; orange-brown or 
blackish-brown gummy infiltration occasional in the sapwood, partially or wholly 
occluding the ray cells; brownish-black or black gummy infiltration copious in the heart- 
wood, occluding many of the cells; crystals extremely numerous in both the sapwood and 
heartwood, solitary, embedded in the dark gummy infiltration in the latter; starch 
deposits occasional in the outer sapwood. 

Summary . A heavy to very heavy, straight-grained or somewhat irregular or curly- 
grained, even- and fine-textured, jet black (heartwood) wood ; of more importance in 
Ceylon than in India; resembles the Indian ebonies produced by D. Melanoxylon , Roxb., 
and D. tvmentosa , Roxb., but generally heavier and harder, with a higher infiltration 
content and a more uniformly coloured heartwood; differs anatomically from the above- 
named species in possessing fewer vessels which are solitary and in short radial 
rows of 2-3 (mostly 2), less close and hence less numerous lines of zonate parenohyma, 
and finer, shorter fibres; a fine ornamental wood of the first class with an established 
reputation, finishing to a very smooth, jet black, metallic-like surface ; available in 
limited quantity. 

Material. Gamble Specimen, No. 6089; Hand Sample, source unknown, No. 1008. 

Mechanical Properties. Wt. at 12 per cent, moisture content 72 lb. per c. ft. 
black portions; 55 lb. per c. ft. light portions. Gamble, quoting Mendis, gives 
P=720 and Rourclillon P~ 1,160. The timber is strong and very hard; the 
values for transverse strength vary considerably according to whether the specimen 
tested contains more or less of the black wood, which is much more brittle than 
that of lighter colour. 

Seasoning. The black portions are very difficult to season as the wood develops 
long, fine, deep cracks, especially if cut to large sections. It would appear to be 
best to convert the green logs to the smallest size permissible, and to store the 
timber under cover, well protected from hot winds. The District Forest Officer, 
South Mangalore, states that the black-coloured wood stains if the timber is seasoned 
in water. 

Durability and Adaptability to Treatment. If the sapwood is removed, 
the black portions are very durable and free from attack by insects or fungus. 
The value of this wood is not dependent on its durability, but on its intense black¬ 
ness, working qualities, and the high finish which it takes. 

Working Qualities. It is difficult to saw, especially when dry; it finishes to 
a shiny dense surface, but is not easy to work by hand. It turns well, requires little 
hand-finishing, and takes a high, lasting polish. 
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Uses, Present and Prospective. It is used in Europe for cabinet work, as 
inlay, beading, turnery, for keys of pianos, rulers, backs of brushes and musical 
instruments, and in China for chop-sticks, pipes, carved stands, images, &c. In 
India it is used for turnery, carving, walking sticks, umbrella handles, furniture 
and fancy articles. The Conservator of Forests, Cochin States, writes that in that 
locality it is used for parquetting in pieces 1 in. wide. As stated above, the timber 
of D. Melanoxylon, is commonly passed off as true ebony in India, though the wood 
of D. assimilia, a West Coast species, of which there is a magnificent specimen 
plank 17 in. wide and 6 ft. long in the Wood Museum of the Forest Research 
Institute at Dehra Dun, is more like the true ebony. 


Diospyros ehretioides, Wall. 

References. Gamble, Man. Ind. Timb., 574; Rodger, For. Pro. Burm., 35; Troup, 
Silv. Ind. Trees, ii. 655; Troup, Ind. Woods and Uses, 128; Leeomte, Bois Indo-Ch., 190. 

Vernacular Names. Burm. Aukchinsa; S. Ten. Thitpok. 

Habit and Distribution. A large tree, 8 ft. in girth with a 30 ft. stem. Found 
in the plains forests of Upper and Lower Burma. 

Supplies. Rodger estimates the possible annual out-turn at 1,000 tons and 
states that it is commoner in Lower than in Upper Burma. 

General Characteristics of the Wood. Yellowish-grey with darker zones 
to dark grey; heartwood merely black streaks in the grey wood; dull to somewhat 
lustrous, working fairly smooth, without characteristic odour or taste, moderately 
heavy (sp. gr. approx. 0-69), straight-grained, even- and medium-textured. 

Structure of the Wood : 

Growth rings wanting or scarcely distinct; when present, delimited by somewhat 
denser fibrous tissue in the outer portion of the ring, with strongly sinuate margins, 
9-12 per inch. 

Vessels large to medium-sized or small, the orifices of the larger scarcely visible with 
the naked eye, the largest in the central portion of the ring and often in the early portion 
of the ring, the smallest toward the outer margin of the ring, but exhibiting no great 
variation in size correlated with growth increments, open, with contiguous rays on one and 
frequently on both sides, forming fine, fairly broad and conspicuous, rather distant, 
straightish vessel lines along the grain, the majority solitary and in short radial rows of 
2-4 (mostly 2-3), rarely in partially double rows or a number of parallel rows united into 
a radially aligned cluster, quite evenly distributed but rather distant (single vessels or 
groups), 3-14 per mm. 2 ; vessel segments 380-510 g long, medium thin-walled, trunoate 
or abruptly or attenuate-tailed at the ends, the largest 200-215 g in diameter; 
perforations simple, nearly horizontal to oblique; inter-vessel pits numerous, small, 
orbicular to oval or polygonal through crowding, with broad border and short lenticular 
orifice, the maximum diameter 4r-6 g ; pits leading to contiguous rays numerous to each 
ray cell, orbicular to oral or polygonal through crowding, with broad semi-border and 
short lenticular orifice, the maximum diameter 4-5 g; tyloses not observed; deposits of 
citron-yellow or brownish-yellow gum occasional, partially occluding some vessels. 

Parenchyma paratracheal and metatrackeal, in cambiform rows along the grain, the 
rows of metatracheal of 3-5 narrow high units, those of the paratracheal of 5 or more low 
broad cells; (a) paratracheal parenchyma sparse, restricted to a few cells which are mostly 
contiguous to the tangential walls of the vessels, flattened to conform to the vessel wall, 
with maximum diameter of 60-70 g; (b) metatracheal parenchyma very abundant, in 
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part diffused through the fibrous tracts, for the most part in concentric, fine, close, 
1-3 (mostly 1) seriate, more or less undulate lines separated by 4-8 fibres, which extend 
across the rays and form a fine reticulum; the lines of ‘ b * parenchyma occasionally end 
blindly or fork; number of lines per mm. 8-11; cells of £ b ? parenchyma angled, frequently 
flattened in the tangential plane, the maximum diameter 30-38 y ; yellow or yellowish- 
brown gummy infiltration scanty in both types of parenchyma; crystals wanting; starch 
deposits not observed. 

Fibres semi-libriform to libriform, fine, occasionally contiguous to the vessels, more 
or less angled and smaller than the parenchyma cells in the transverse section, aligned 
in radial rows in concentric, more or less undulate, 4~8 seriate bands which alternate with 
the narrow lines of zonate parenchyma, those toward the outer margin of the rings (where 
evident) somewhat thicker-walled, noil-gelatinous, non-septate, 665-1,700 p long, 27- 
30 p in diameter; walls 4-8 p thick; inter-fibre pits numerous, most abundant on 
the radial walls, bordered, with small court and slit-like, steeply oblique orifice; fibre 
lamina empty, 

Rays very fine, appearing as narrow, often whitish (crystals) lines with a hand-lens 
(10 x ), close (13-16 per mm,), separated by 1-6 (mostly 1-4) fibres, frequently contiguous 
to the vessels, of the same colour as the background forming a fine inconspicuous fleck 
on the radial surface, 1-3‘(mostly 1-2) seriate, heterogeneous, the largest 50-60 p wide 
and 1-13 plus cells and up to 470 plus p in height, not infrequently united along the 
grain into much higher rays; the discrepancy between the ‘upright* and ‘horizontal’ 
cells is very slight; intercellular spaces abundant; pits leading to contiguous vessels 
numerous to each ray cell, orbicular to oval or polygonal through crowding, with broad 
semi-border and short lenticular orifice, the maximum diameter 4-5 p; yellowish or 
yellowish-brown gummy infiltration relatively sparse in the ray cells, usually in small 
globules; crystals fairly abundant, large, solitary, the crystalliferous cells with little or 
no gum; starch deposits not observed. 

Summary. A moderately heavy, straight-grained, even- and medium-textured, 
yellowish-grey to dark grey wood frequently streaked with darker zones; comparable 
anatomically to the other Diospyros woods herein described, but coarser-textured with 
larger vessels and somewhat wider rays; a timber of the third class. 

Material. Gamble Specimen, No. 6328. 

Mechanical Properties, Wt. at 12 per cent, moisture content 44 lbs. per c ft. 
Gamble gives the weight as 52 to 54 lb. per e. ft. It has never been tested for 
mechanical properties; it is moderately hard and strong. 

Seasoning. No information is available as to its seasoning properties, other 
than that the logs inspected showed that radial end-splitting is very liable to develop, 
which indicates the necessity of green conversion. 

Durability and Adaptability to Treatment. No records available. The 
specimen in the Wood Museum at .Dehra Dun, collected by Brandis in 1862, is 
well preserved. 

Working Qualities. A very straight-grained timber which was found to work 
and saw without difficulty. 

Uses, Present and Prospective. Rodger states that it is used for house- 
posts, rough building, and carpentry. He considers it to be a poor-class timber; 
our own experience of it is derived from a few logs sent to Dehra Dun, which 
were sawn up and the material left to season. Machining tests were then carried 
out. It appeared to be a nice-looking wood, suitable for construction, especially 
as planks and boards, and though on the heavy side, it might do for cheaper grades 
of furniture and joinery work. 



Syn. I), aocarpa, Thw. 


References. Gamble, Man. Ind. Timb., 458 (D. Kurzii ), Hiern in his 1902 
edition; Parkinson, For. FL Andam., 199; For. Pamp. No. 7, For. Econ. Series, No. 2 of 
1909 (D. Kurzii), Hiern; Brandis, Ind. Trees, 428, 712. 

Trade and Vernacular Names. Andaman Marble-wood or Zebra-wood. 

Veen. Andam. Pecha-da ; Bum. Thitkya ; Hindi, Kala talcri (in Andamans). 

Habit and Distribution. A moderate-sized tree, 40 ft. to 70ft. in height, with 
a stem from 3ft. to 6 ft. in girth. Parkinson reports that logs 8ft. to 10ft. in length 
with 2 ft. to 3 ft. girth may be taken as the average and that the figured or marked 
portions are rarely over 6 in. in breadth. Found throughout the Andaman Islands, 
in the Nicobars and Coco Islands, rare, according to Prain, on the Great Coco 
Island. For further details as to size see Troup's For. Pamp., No. 7. 

Supplies. The supply is limited; B B. Osmaston estimated some years ago that 
500 c. ft. could be supplied annually, but since then the accessibility to the forests 
has been greatly facilitated, and it is probable that somewhat larger quantities will 
now be available. 

General Characteristics of the Wood. Light-grey to greyish-brown, often 
with darker streaks or jet-black bands; the darker bands sometimes alternate 
more or less uniformly with the lighter tissue; in other cases they exhibit great 
irregularity and show on the transverse section as oval dark or black spots ; dull 
to somewhat lustrous, with smooth feel, without characteristic odour or taste, 
moderately heavy (sp. gr. approx. 0*98), fairly straight-grained, fine- and even- 
textured. 

Structure of the Wood : 

Growth rings wanting or inconspicuous; when present, delimited by somewhat denser 
fibrous tissue in the outer portion, with sinuate margins, 9-15 per inch; the dark zones 
in the wood, which are frequently concentric, bear no relation to growth rings. 

Vessels small to extremely small, the orifices of the larger appearing quite small with 
a hand-lens (10 x), exhibiting no variation in size correlated with seasonal growth or 
slightly larger through the central portion and not infrequently through the springwood 
zone of the ring, those in the lighter belts open or plugged with yellowish-brown gum, in 
the dark belts occluded with brownish-black or black gum, forming very fine, rather 
distant, straightish vessel lines along the grain, solitary and in radial rows of 2-5 (mostly 
2-4), rarely in partially double rows, quite evenly distributed (the clusters), 9-32 per 
mm. 2 ; vessel segments 900-1,490p long, medium thick-walled, truncate or abruptly or 
attenuate-tailed at the ends, the largest 110—120 p in diameter; perforations simple, 
nearly horizontal to oblique; inter-vessel pits numerous, minute, orbicular to oval 
or polygonal through crowding, with broad border and short lenticular orifice, the maxi¬ 
mum diameter 4-6 \i ; pits leading to contiguous rays very numerous to each ray cell, 
orbicular to oval or polygonal through crowding, with broad semi-border and short 
lenticular orifice, the maximum diameter 3-5 p; tyloses not observed; yellowish-brown 
gum frequent in the vessels in the lighter zones of the wood; brownish-black or black 
gum occluding the vessels in the dark zones. 

Parenchyma paratracheal and metatracheal, in cambiform rows along the grain, the 
rows of metatracheal of 3-5 narrow high units, those of the paratracheal of 5 or more 
broader, lower cells; (a) paratracheal parenchyma sparse, restricted to a few cells which 
are mostly contiguous to the tangential walls of the vessels, flattened to conform to the 


MINlSr^ 



(10 x) 


226. 1)108PYR08 MARMORATA, PARKER 

(heartwood with light and dark bands) 














226. DIOSPYROS MARMORATA, PARKER 

(DARK BAND IN THE HEAKTWOOD) 


|3 14 15 

Scale: one space = T Vmillimeter =100 microns (/x) = inch 
(110 x) 

Photomicrograph by H. P. Brown 



























EBENACEAE 

walls, with maximum diameter of 40-53 /x; (6) metatracheal parenchyma vM 
idant, in part diffused through the fibrous tracts, for the most part in concentric, 
fine, close, 1-2 (mostly 1) seriate, more or less undulate lines separated by 2-15 (mostly 4- 
8) fibres which extend across the rays and form a fine reticulum; the lines of ‘b’ paren¬ 
chyma occasionally end blindly or fork; number of lines per mm. 8-11; ‘b’ parenchyma 
cells angular, with maximum diameter of 19-23 mm.; brownish-black or black gummy 
infiltration fairly abundant in both types of parenchyma in the lighter zones in the 
wood, partially or wholly filling some of the cells, very abundant in the darker zones 
occluding the majority of the cells; crystals wanting; starch deposits not observed. 

Fibres semi-libriform to libriform, fine, occasionally contiguous to the vessels, more 
or less angled and smaller than the parenchyma in the transverse section, aligned in 
radial rows in concentric, undulate, 2-15 (mostly 4-8) seriate bands which alternate with 
the narrow lines of zonate parenchyma, those toward the outer margin of the ring (where 
growth rings are evident) somewhat thicker-walled, non-gelatinous, non-septate, 900 - 
1,490 p long, 23-27 p in diameter; walls 4-6 p thick; inter-fibre pits fairly numerous, 
most abundant on the radial walls, bordered, with small court and slit-like, nearly vertical 
orifice; fibre lurnina in the lighter zones in the wood empty, in the darker zones mostly 
occluded with brownish-black or black gum. 

Fays very fine, appearing as narrow whitish lines (x) with a hand-lens (10 x), very 
close (14-17 per mm.), separated by 1-7 (mostly l-fi^fibres, frequently contiguous to the 
vessels, of the same general colour as the background or lighter than the background in 
the darker zones in the wood and forming a fine inconspicuous fleck on the radial surface, 
1-2 (mostly 1) seriate, heterogeneous, the largest 30-35 p wide and 1-12 plus cells and up 
to 400 plus /x in height, not infrequently united along the grain into much higher rays ; 
the discrepancy between the ‘upright ’ and ‘horizontal’ cells is very slight; intercellular 
spaces abundant; pits leading to contiguous vessels numerous to each ray cell, orbicular 
to oval or polygonal through crowding, with broad semi-border and short, lenticular 
orifice, the maximum diameter 3-5 p ; brownish-black or black gummy infiltration fairly 
abundant in the ray cells in the lighter zones in the wood, very abundant in the darker 
zones and occluding the majority of the cells; crystals fairly numerous, large, solitary, 
embedded in gum in the darker zones in the wood ; starch deposits not observed. 

Summary. A moderately heavy, fairly straight-grained, fine- and even-textured, 
light grey or greyish-brown wood, handsomely figured with darker streaks or jet-black 
bands which bear no relation to seasonal rings; comparable anatomically to the other 
Diospyros woods herein described and presenting no departures in structure of 
diagnostic value; approaches very closely to D. burmanica , Kurz, in texture, but readily 
distinguished by its dark bands; an ornamental timber of the second class, suitable for 
bizarre effects in wood inlay and cabinet work. 

Material. Gamble Specimen, No. 5763. 

Mechanical Properties. Wt. at 12 per cent, moisture content 63 lb. per c. ft. 
Strength tests carried out by Prof. Everett at the Sibpur Engineering College, 
Calcutta, in 1906, gave the following results: 


Transverse strength , 
in lb. per sq. in. 

Compression parallel 
to grain. 

Shear , average 
of radial and 
tangential , in 
lb. per sq. in. 

Breaking 

strength. 

Modulus of 
elasticity or 
Young's modulus. 

Breaking , in 
lb. per sq. in. 

11,110 

1,805,440 

8,960 

2,119 


The market valpe of this timber does not depend on its strength but on its decora- 
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-iS^characteristics. It is, however, of interest to note that the figure obtained by 
Prof. Everett for shear stands disproportionately high as compared with its other 
strength values. 

Seasoning. It is not easy to season, as it is liable to warp and develop fine 
end-splits and surface-cracks. It is reported to shrink excessively while seasoning, 
but this statement requires verification. In the Andamans the general practice is 
to leave the logs lying in the sea, and, presumably, to remove and ship them without 
allowing them to dry. Probably it would be of advantage to convert the logs as 
soon after felling as possible to the smallest sizes permissible, as is done with true 
ebony, as the character of the end-splits and surface-cracks is very similar in both 
species. There is a large specimen plank in the Wood Museum at Dehra Dun which 
illustrates very well the characteristic mode of surface-cracking of marble-wood. 

Durability and Adaptability to Treatment. A very durable wood when 
protected, moderately so in exposed positions. It is not of the class of timber 
requiring antiseptic treatment. 

Working Qualities. It is difficult to saw and to plane, but works, with care, 
to a hard, smooth surface. First-class for turnery work, and not so brittle and 
liable to chip on the edges as ebony. It takes a beautiful polish, but white shellac 
should be used, as otherwise the contrast of colour is lost. 

Uses, Present and Prospective. It is only used for ornamental purposes, 
such as for cabinet work, carving, turnery, inlay, picture frames, card boxes and 
similar articles. It has been passed by a Cawnpore firm as suitable for brush backs. 
A fine specimen panel was exhibited at the British Empire Exhibition of 1924, 
also bent-wood walking sticks, razor cases and other small articles. A species to 
be encouraged and protected because it yields one of the most decorative and 
striking timbers of the world. 

Diospyros tomentosa, Roxb. 

References. Gamble, Man. Ind. Tirnb., 460; Gamble,FI. Mad., pt. v, 772; Kanjilal, 
For. FI. U.P., 264; Parker, For. FI. Punj., 307; Haines, For. FI. Chota Nagpur, 411; For. 
Bull. Eeon. Series, No. 66 of 1925, p. 24 (D. Melanoxylon ); Nordlinger, Querschnitte, Bd. 
vii (1876), 14; Pearson, Com. Guide For. Econ. Pro. Ind., 47; Troup, Ind. Woods and 
Uses, 130; Watt, Com. Pro. Ind., 499; anon., Indian Art at Delhi (1903), 100,112 -113, 
149, et al. 

Trade and Vernacular Names. Ebony. Vern. Beng. Kend. kyon; C.P. 
Gondi, Tumri, tummer , tumid; Baiga, Tendu ; Kol. Tiril ; Punj. Kangra, Tendu, 
Icinnu ; U.P. Hindi, Tendu , kendu , temru. 

Habit and Distribution. A moderate-sized to large tree in favourable situa¬ 
tions and little more than a shrub in dry, hot localities. Parker states that in the 
Kangra District of the Punjab, trees grow to from 3 ft. to 4 ft. in girth with a 10 ft. 
to 12 ft. straight stem; in the United Provinces it is a larger tree of upwards of 6 ft. 
in girth. In Rajputana it is little more than a shrub, while in Madras, on the East 
Coast, and especially in the Circars, it not infrequently reaches 6 ft., or even 7 ft. in 
girth. Found from the Ravi in the sub-Himalayan tract eastwards through the 
United Provinces to Nepal. Common in Chota Nagpur, the N. Circars, and as far 
south as the Godavari; it also occurs in northern Rajputana. Gamble quotes it as 
occurring in the Central Provinces and Berars, but neither Haines nor Witt record 
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their local floras for those localities. The reason for these divergencies in 
the records is that the two species, D. tomentosa and D. Melanoxylon, so closely 
resemble each other botanically that it is difficult to fix definitely where the 
northern species overlaps that found farther south. From a commercial point 
of view the two species are practically identical. 

Supplies. Locally common in the Kangra District of the Punjab; fair supplies 
are available from the United Provinces, especially from the Western Siwaliks 
and Bijnor. Haines states that it is one of the commonest trees in Chota Nagpur, 
where it sometimes attains 6 ft. in girth. The darker portions of the log rarely 
exceed 6 in. in diameter, and are generally black, with lighter streaks of purple, 
forming irregular bands. 

General Characteristics of the Wood. Sapwood light roseate-grey to light 
or dark brown, wide; heart wood sharply delimited from the sapwood, black 
often streaked with browm or purple, small and irregular; dull to somewhat 
lustrous, with smooth to very smooth feel, without characteristic odour or taste, 
moderately heavy to heavy (sp. gr. approx. 0*82), fairly straight-grained or curly- 
grained in the radial plane, fine- and even-textured. 

Structure op the Wood : 


Growth rings inconspicuous or wanting; when present, most evident in the sapwood, 
delimited by somewhat denser fibrous tissue in the outer portion of the ring, frequently 
with sinuate margins, 8-15 per inch. 

Vessels small to very small, the orifices of the larger not distinct with the naked eye, 
exhibiting no variation in size indicative of seasonal increments or, where the growth rings 
are evident, somewhat larger through the central portion of the ring but showing little 
fluctuation in size within a given growth increment, open or plugged with yellowish-white 
deposits in the sapwood, occluded with brownish-black or black gum in the heartwood, 
with contiguous rays on one and frequently on both sides, forming fine, rather distant, 
straightish vessel lines along the grain, rarely solitary, the majority in single or partially 
double, often tapering, radial rows of 2-10 (mostly 2-5) some of which cross the boun¬ 
daries of rings; the radial rows are quite evenly distributed but rather distant; number 
of vessels per mm. 2 7-22; vessel segments 210-680 /x long, medium thick-walled, truncate 
or abruptly or attenuate-tailed at the ends, the largest 135-150 /x in diameter; 
perforations simple, nearly horizontal to oblique; inter-vessel pits numerous, minute, 
orbicular to oval or polygonal through crowding, with broad border and rounded punc¬ 
tate orifice, the maximum diameter 4-5 fi ; pits leading to contiguous rays very numerous 
to each ray cell, orbicular to oval or polygonal through crowding, with broad semi-border 
and rounded, punctate orifice, the maximum diameter 3-4/x; tyloses not observed; 
orange-brown gummy deposits occasional in the vessels of the sapwood; vessels of the 
heartwood occluded with copious deposits of brownish-black or black gum. 

Parenchyma paratracheal and metatracheal, in cambiform rows along the grain, the 
rows of metatracheal of 3-5 narrow high units, those of the paratracheal of 5 or more low 
broad cells; (a) paratracheal parenchyma sparse, restricted to a few cells which are mostly 
contiguous to the tangential walls of the vessels, flattened to conform to the vessel walls, 
with maximum diameter of 42-57 /x; (6) metatracheal parenchyma very abundant, in 
part diffused through the fibrous tracts, for the most part in concentric, fine, close, 1-2 
(mostly 1) seriate, more or less undulate lines separated by 2-12 (mostly 4-8) fibres which 
extend across the rays and form a fine reticulum; the lines of 4 b * parenchyma occasionally 
fork or end blindly; number of lines per mm. 8-11; cells of ‘b’ parenchyma more or less 
angular and frequently flattened in the tangential plane, the maximum diameter 26-30 \i; 
light orange-brown infiltration fairly abundant in both types of parenchyma in the sap- 
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; brownish-black or black gummy infiltration copious in the heartwood, occluding 
many of the parenchyma cells; crystals wanting; starch deposits occasional in the outer 
sapwood. 

Fibres libriform, fine, occasionally contiguous to the vessels, more or less angled and 
smaller than the parenchyma cells in the transverse section, aligned in radial rows in 
concentric, more or less undulate, 2-12 (mostly 4-8) seriate bands which alternate with 
the narrow lines of zonate parenchyma, somewhat thicker-walled toward the outer margin 
of the ring, non-gelatinous, non-septate, 850-1,400 p long, 23-30p in diameter; walls 
3~6p thick; inter-fibre pits fairly numerous, most abundant on the radial walls, bordered, 
with very small court and slit-like, nearly vertical orifice; fibre lumina in the heartwood 
partially or wholly occluded with brownish-black or black gum. 

Bays appearing as very fine, whitish lines (x) with a hand-lens (10 x), close (12-15 
per mm.), separated by 1-6 fibres, frequently contiguous to the vessels, somewhat lighter 
than the background (heartwood) forming a fine inconspicuous fleck on the radial surface, 
1-2 (mostly 1) seriate, heterogeneous, the largest 38-10p wide and 2-12 plus cells and up 
to 400 plus fx high, frequently united along the grain into much higher compound rays 
extending over 2-several tiers; the discrepancy between the ‘upright’ and ‘horizontal 5 
cells is very slight; intercellular spaces abundant; pits leading to contiguous vessels 
numerous to each ray cell, minute, orbicular to oval or polygonal through crowding, with 
broad border and rounded punctate orifice, the maximum diameter 3-4 p; orange-brown 
gummy infiltration abundant in the sapwood, partially or rarely wholly occluding the 
cells; brownish-black to black gummy infiltration copious in the heartwood, occluding 
most of the cells; crystals extremely numerous in both the sapwood and heartwood. 
solitary, embedded in the dark gummy infiltration in the latter; starch deposits occasional 
in the sapwood. 

Summary. A moderately heavy to heavy, fairly straight-grained or curly-grained, 
fine- and even-textured, roseate-grey to light or dark, brown wood; very similar 
to D. Melanoxylon , Roxb., and probably not distinguishable; of the material examined, 
D. tomentosa, Roxb., proved to be slightly lighter in weight, with somewhat smaller 
vessels and narrower, higher rays, although the differences were no greater between 
these samples than might be anticipated within a species ; this species and I). 
Melanoxylon , Roxb., produce most of the black ebony of the Indian trade; a timber 
of the second class. 

Material. Gamble Specimen, No. 6047; Hand Specimen, source unknown, No. 948. 

Mechanical Properties. Wt. at 12 per cent, moisture content 53 lb. per c. ft. 
No recent strength figures are available. Gamble, quoting Cunningham, who tested 
timber grown in Gwalior State, gives P » 862, while Kyd found P = 547. The 
black portion of the timber is extremely hard but brittle, while the light portions 
are extremely elastic and strong. 

Seasoning. In Forest Bulletin, No. 66, Economic Series, 1925, Kinns deals 
with the seasoning qualities of D. Melanoxylon, but he probably was describing 
the northern species which grows in the United Provinces. He states that, if 
kept in the log, it is liable to split and discolour and to be attacked by borers. 
He advocates converting the logs as soon after felling as possible and states that 
for tool handles the logs should be quarter-sawn. He further recommends pro¬ 
tecting boards and planks from hot, dry winds and open-stacking them for season¬ 
ing under cover. Air-seasoning experiments were carried out on D. Melanoxylon 
timber in the South Chanda Division of the Central Provinces, which are described 
under that species, and as the two timbers are very similar in structure, the results 
obtained in those tests can with fair certainty be applied to this species. 
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usability AND Abaptability to Treatment. The timber is very durable, 
and is not liable to fungus attack, but is very liable to borer attack, especially if 
left in the log. It is not the class of timber which requires antiseptic treatment. 

Working Qualities. Green timber is easy to convert with circular saws; 
a fairly stout tooth with a front rake of 20° and a top clearance of 10°-12° gives 
satisfactory results. Kinns states that it requires careful machining and that the 
cutters should have as little clearance as possible, being ground to an angle of 
30°, which gives a clean machine finish. Similarly for turning, a stout tool should 
be used, ground to an angle of 30° to 35°. The wood takes a good lasting polish, 
but requires an initial grain-filling with a thin polish, followed by a final coat to 
give satisfactory results. The black portions of the wood lend themselves to 
carving, though great care is required, as they are very brittle; on account of the 
hardness of the wood deep carving is rarely attempted. 

Uses, Present and Prospective. In the past the species has been held in 
repute for the ebony which it yields, which is largely used for carved walking 
sticks, tables, picture frames, cabinet work, trays, caskets, screens, combs and 
similar small articles; Nagina has been one of the best-known centres of the industry. 
It has been passed as very suitable for brush backs by a Cawnpore firm. The 
lighter portion of the wood is very strong and elastic, but has only of recent years 
come into prominence. It has been found to be suitable for tool handles, wood 
workers’ tool bodies, spokes of wheels, plumbers’ tools, buggy shafts, pick handles, 
picking arms, &c. The wood should be tried for golf sticks, though it is possibly 
rather heavy for this purpose. A valuable species, which should be encouraged 
and protected. 


Diospyros Melanoxylon, Roxb. 

References. Gamble, Man. Ind, Timb., 461; Gamble, FI. Mad., pt. v, 772; Talbot, 
For. FI. Bom., ii. 174; Haines, For. FI. Chota Nagpur, 412; Witt, Desc. List, Nor. and 
Berar Circ., C.P., Serial No. 340; Ind. For. Rec., vii, pt. i, 11; Nordlinger, Querschnitte, 
Bd. ix (1880), 13; Pearson, Com. Guide For. Econ. Pro. Ind., 47 ; Troup, Silv. Ind. Trees, 
ii. 647-651; Troup, Ind. Woods and Uses, 129; Watt, Com. Pro, Ind., 499; Foxw,, 
Indo-Mal. Woods, 546; Howard, Timb. World, 66, 71, 73; Piccioli, Tech, del Legno, 
26, 307, 323; Marshall Ward, Timber and Some of its Diseases (1897), 56; Holtermann, 
Der Einfluss des Klimas auf den Bau der Pflanzengewebe (1907), 206. 

Trade and Vernacular Names. Ebony. Vern. Bom. Mar. Timbruni , tendu ; 
Kan. Balai ; Guz. Tamruj, tembru ; C.P. Tembhruni , tendu, temru; Gondi, Tumri ; 
Mad. Tel. Tumi , tumid , tunki . 

Habit and Distribution. A moderate-sized tree, which in scrub jungle 
attains pole size, but which in favourable localities on black cotton soil attains 
a girth of 7 ft. and over, with a straight stem 15 to 20 ft. in length. In parts of the 
Central Provinces and Bombay, in such places as South Chanda and the Chandgurh 
Reserve in Nimar, in the west of the Khandesh Division, in the Surat Dangs and on 
schistose soil in N. Kanara, the tree probably attains its greatest size, yielding the 
greatest quantity of ebony. Found throughout the Central Provinces, in the south 
of Central India, as far west as the Panch Mahals, in the Mahratta country, in 
the N. Circars (scarce), Carnatic and southwards to Ceylon. 

Supplies. A very common tree in most of the above-mentioned localities, from 
which large quantities of timber in pole size, and a fair quantity of larger logs, 
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* obtained. It is a very common tree in the Balaghat, S. Chanda, and Nimar 
Divisions of the Central Provinces, as also in the Khandesh, Nasik, N. Kanara, 
panch Mahals, Dangs and Belgaum Divisions of Bombay. Gamble states that it 
is scarce in the Northern Circars hut common in the Carnatic. Most Divisions in 
which it is found could supply anything from 50 to 300 tons per annum. As regards 
the size of ebony obtained from trees, it rarely exceeds 8 in. in diameter and is 
generally less. Occasionally very large trees yield up to 12 in. diameter sections 
of black-coloured wood; there is, for instance, in the Wood Museum at Dehra Dun, 
a specimen plank 6 ft. long and 12 in. wide, that is nearly pure black, and which, it 
is thought, came from the S. Chanda Division of the Central Provinces. 

General Chabaoteuistics of the Wood. Sapwood light roseate-grey, ageing 
to light roseate-brown, broad; heartwood sharply delimited from the sapwood, 
black, often streaked with lighter bands, small and irregular; dull to somewhat 
lustrous, with smooth to very smooth feel, without characteristic odour or taste, 
moderately heavy to heavy (sp. gr. approx. 0*79 to 0*87), fairly straight-grained 
or curly-grained in short waves in the radial plane, medium fine- and even- 
textured. 


Structure op the Wood: 

Growth rings inconspicuous or wanting; when present, most evident in the sapwood, 
delimited by somewhat denser fibrous tissue in the outer portion of the ring, frequently 
with sinuate margins, 8-15 per inch. 

Vessels medium-sized to small or very small, the orifices of the larger not distinct with 
the naked eye, exhibiting no variation in size indicative of seasonal increments or, where 
the growth rings are evident, somewhat larger through the central portion of the ring but 
showing little fluctuation in size within a given growth increment, open in the sapwood, 
occluded with brownish-black or black gum in the heartwood, with contiguous rays on 
one and frequently on both sides, forming fine, rather distant, straightish vessel lines 
along the grain, rarely solitary, for the most part in radial, often tapering rows of 2-10 
(mostly 2-5) some of which cross the boundaries of rings, less commonly in short double 
or very rarely triple radial rows of 2-5; the radial rows are quite evenly distributed but 
rather distant; number of vessels per mm. 2 3-42; vessel segments 255-550 /.t long, 
medium thick-walled, truncate or abruptly or attenuate-tailed at the ends, the 
largest 150-165 \x in diameter; perforations simple, nearly horizontal to oblique; inter- 
vessel pits numerous, minute, orbicular to oval or polygonal through crowding, with 
broad border and rounded, punctate orifice, the maximum diameter 4-5 fx ; pits leading 
to contiguous rays very numerous to each ray cell, orbicular to oval or polygonal through 
crowding, with broad semi-border and rounded, punctate orifice, the maximum diameter 
3-4 fi; tyloses occasional, solitary or several clustered, very thick-walled; orange-brown 
gummy deposits fairly abundant in the vessels of the sapwood, generally in a parietal 
layer; vessels of the heartwood occluded with copious deposits of brownish-black or 
black gum. 

Parenchjma paratracheal and metatracheal, in cambiform rows along the grain, the 
rows of metatracheal of 3-5 high, narrow unitB, those of the paratracheal of 5-many low, 
broad cells; (a) paratracheal parenchyma sparse, restricted to a few cells which are 
mostly contiguous to the tangential walls of the vessels, flattened to conform to the vessel 
wall, with maximum diameter of 45-53 fx ; (6) metatracheal parenchyma very abundant, 
in part diffused through the fibrous tracts, for the most part in concentric, fine, close, 
1-2 (mostly 1) senate, more or less undulate lines separated by 2-12 (mostly 4-8) fibres 
which extend across the narrow rays and form a fine reticulum ; the lines of ‘b’ paren¬ 
chyma occasionally fork or end blindly; number of lines per mm. approximately 8-11; 
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plane, the maximum diameter 23 -27 fx; light orange-brown infiltration occasional in both 
types of parenchyma in the sapwood; brownish-black or black gummy infiltration copious 
in the heartwood, occluding many of the parenchyma cells; crystals wanting, starch 
deposits occasional in the sapwood. 

Fibres libriform, fine, occasionally contiguous to the vessels, more or less angled and 
smaller than the parenchyma cells in the transverse section, aligned in radial rows in 
concentric, somewhat undulate, 2-12 (mostly 4-8) seriate bands which alternate with 
the narrow lines of zonate parenchyma, somewhat thicker-walled toward the outer margin 
of the ring, non-gelatinous, non-septate, 765-1,575ft long, 23-30 /x in diameter; walls 2-5 p. 
thick; inter-fibre pits fairly numerous, most abundant on the radial walls, bordered, with 
very small court and slit-like, nearly vertical orifice; fibre lumina in the heartwood 
partially or wholly occluded with brownish-black or black gum. 

Rays appearing as very fine whitish lines (x) with a hand-lens (10 x), very close 
(15-17 per mm.), separated by 1-6 fibres, frequently contiguous to the vessels, somewhat 
lighter than the background (heartwood) forming a fine inconspicuous fleck on the radial 
surface, 1-2 (mostly 1) seriate, heterogeneous, the largest 40-45 p wide, and 2-12 plus 
cells and up to 350 plus p in height, frequently united along the grain into much higher 
compound rays; the discrepancy between the ‘upright’ and *horizontal’ cells is very 
slight; intercellular spaces abundant; pits leading to contiguous vessels numerous to 
each ray cell, minute, orbicular to oval or polygonal through crowding, with broad 
semi-border and rounded punctate orifice, the maximum diameter 3-4 p; orange-brown 
gummy deposits abundant in the sapwood, partially or rarely wholly occluding the ray 
cells; brownish-black to black gummy infiltration copious in the heartwood, occluding 
most of the cells; crystals frequent in both the sapwood and heartwood, solitary, em¬ 
bedded in the dark gummy infiltration in the latter; starch deposits occasional in the 
sapwood. 

Summary. A moderately heavy to heavy, fairly straight-grained or somewhat 
curly-grained, even and medium-fine-textured, light roseate-grey or roseate-brown wood; 
heartwood small, black or black streaked with lighter bands; featured anatomically 
by inconspicuous growth rings or their absence, medium-sized to small or very small 
vessels which are borne for the most part in radial rows of 2-10 and exhibit little or no 
fluctuation in size indicative of seasonal growth, numerous, fine, concentric, 1-2 (mostly 1) 
seriate, more or less undulate lines of zonate parenchyma which form a very fine reticu¬ 
lum with the wood rays, libriform fibres aligned in radial rows in 2-12 (mostly 4-8) seriate 
bands which alternate with the fine lines of parenchyma, and very fine, very close, 
whitish (x) rays which form a fine inconspicuous fleck on the radial surface; this species 
and D. fomentosa, Roxb., are very close botanically, and together produce most of the 
black ebony of the Indian trade; a timber of the second class. 

Material. Gamble Specimens, Nos. 5733, 6006, 6007; Hand Specimen, source un¬ 
known, No. 446. 

Mechanical Properties. Wt. at 12 per cent, moisture content 56 lb. per c. ft. 
(S. Chanda, Central Provinces); 53 lb. per c. ft. (West Khandesh, Bombay). 
No mechanical tests have been carried out on this timber. The black portions of 
the wood are extremely hard, the light-coloured zones hard and elastic. 

Seasoning. Air-seasoning experiments were carried out by the Forest 
Research Institute, Dehra Dun, in co-operation with J. Carr, Divisional Forest 
Officer, S. Chanda, which indicated that the best results were to be obtained by 
girdling the trees for 2 years, followed by 6 months’ seasoning in the plank. Trees 
allowed to stand girdled for 3 years showed signs of insect attack. Slightly 
inferior results to those recorded above were obtained by converting logs as soon 
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felling as possible, and immediately immersing the stock in water for 
6 to 8 months, followed by upwards of 18 months’ vseasoning in open stacks under 
cover. The light-coloured, or so-called sapwood, portions of the timber are not 
difficult to season, but the black portions are liable to end-splitting and to develop 
wavy surface-cracks. The wood has never been kiln-seasoned, but it would be 
interesting to try this process, especially with sections containing ebony. 

Durability and Adaptability to Treatment. The black and light-coloured 
woods are both very durable, though the latter is somewhat subject to attack by 
large borers. It has never been antiseptically treated, nor, generally speaking, 
would it be necessary to treat it, unless it were used for posts in the ground. 

Working Qualities. Not difficult to saw m a green state, though the ebony 
is difficult to deal with when seasoned. Reference is'made elsewhere at some length 
to the working qualities of D. tomentosa and these remarks apply to this species. 

Uses, Present and Prospective. The lighter portions of the wood are now 
as valuable as the ebony which the tree yields. In localities where it only grows to 
pole sizes it is used extensively locally for posts, rafters, shafts and poles of carts. 
The lighter-coloured wood has been tested by several firms for picking arms, and 
passed as suitable. Messrs. John W. Roberts, of Madras, use it for making shafts 
of billiard cues and the black wood* for the buttsThe Jog Mills and Work¬ 
shops, Poona, have tried the ebony for razor and knife handles and passed it f as 
suitable. It has also been found suitable for brush backs by Cawnpore and Indore 
firms. The ebony is used for carved walking stieks^scale beams, combs, toys, 
snuff boxes, and cabinet and inlay workyThe light-coloured wood should be brought 
to the notice of railway engineers for all kinds of tool handles, while it might 
be tried for golf sticks, rover shuttles, railway keys, carpenters’ mallets and 
bodies of planes, for croquet mallet shafts and similar articles, which require 
strength, elasticity, and a smooth finish. 

Diospyros burmanica, Kurz 

References. Gamble, Man. Ind. Timb., 460; Rodger, For. Pro. Burrn., 35; Troup, 
Silv. Ind. Trees, ii. 653 ,* Troup, Ind. Woods and Uses, 127 ; Howard, Timb. World, 75. 

Vernacular Names. Burm. Te; Kc. Hpunmang\ Sh. Mia-matt-si, mai- 
makho-ling. 

Habit and Distribution A moderate-sized tree, which Rodger says attains 
3 ft. to 4 ft. in girth. Common in parts of the dry zone, in indaing forests of 
Upper Burma, in Prome, Pegu and Martaban. 

Supplies. Rodger states that it is a very common tree in parts of the 
dry zone, though the quantity available is not easy to estimate. It is less common 
in Pegu and Martaban than farther north. 

General Characteristics of the Wood. Sapwood light red when first ex¬ 
posed, with fine lighter striae which run closely parallel on the quarter section, 
turning purplish- or blackish-grey with age, wide; heartwood brownish-black or 
black, narrow, irregular; dull to somewhat lustrous, with very smooth feel, without 
characteristic odour or taste, moderately heavy (sp. gr. approx. 0 87), straight¬ 
grained or nearly so, very fine- and even-textured. f 

Structure of the Wood : 

Growth rings distinct but inconspicuous, delimited by a narrow band of denser 
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>us tissue at the outer margin of the ring quite free of concentric linevS of zonate 
parenchyma, with slightly wavy margins, 12-22 per inch. 

Vessels very small to extremely small, the orifices of the larger appearing quite small 
with a hand-lens (10 x), exhibiting no variation in size correlated with seasonal growth 
or slightly larger through the central portion of the ring, open (sapwood), forming 
extremely fine, rather distant, straightish vessel lines along the grain, occasionally 
solitary, for the most part radially aligned in rows of 2-10 (mostly 2-5), some of which 
cross the boundaries of the rings and the units of which usually vary in size, rarely in 
double or triple rows of 3-5 or 2-several contiguous in the tangential plane; the radial 
rows are quite evenly distributed but rather distant; number of vessels per mm. 2 11-41; 
vessel segments short (180-450 p) } thick-walled, truncate or abruptly or attenuate-tailed 
on the ends, the largest 90-105 p in diameter; perforations simple, nearly horizontal to 
oblique; inter-vessel pits numerous, minute, orbicular to oval or polygonal through 
crowding, with broad border and short lenticular orifice, the maximum diameter 4-5 p ; 
pits leading to contiguous rays very numerous to each ray cell, orbicular to oval or poly¬ 
gonal through crowding, with broad semi-border and short lenticular orifice, the maxi¬ 
mum diameter 3-4 p ; tyloses not observed (sapwood); gum inclusions not present in the 
material examined. 

Parenchyma paratracheal and metatracheal, in cambiform rows along the grain, the 
rows of metatracheal of 3-5 narrow high units, those of the paratracheal of 5 or more 
broader cells; (a) paratracheal parenchyma sparse, restricted to a few cells which are 
mostly contiguous to the tangential walls of the vessels, flattened to conform to the 
vessel wall, with maximum diameter of 27-30 p ; (b) metatracheal parenchyma very 
abundant, in part diffused through the fibrous tracts, for the most part in concentric, fine, 
close, 1-2 (mostly 1) seriate, more or less undulate and interrupted lines separated by 
1-10 (mostly 4-8) fibres which extend across the rays and form a fine, inconspicuous 
reticulum; the lines of ‘ b' parenchyma frequently end blindly or occasionally fork; they 
are not as evident or as continuous as in many of the other Diospyros species herein 
described, and are not visible or scarcely visible at low magnifications; number of lines 
per mm. 10-12; cells of 4 b ’ parenchyma angled, frequently flattened in the radial plane, 
the maximum diameter 20-23 p; reddish-brown gummy infiltration abundant in both 
types of parenchyma, partially or wholly occluding many of the cells; crystals wanting; 
starch deposits not observed. 

Fibres libriform, very fine, occasionally contiguous to the vessels, more or less angled 
and smaller than the parenchyma cells in the transverse section, aligned in radial rows 
in more or less evident, concentric, undulate, 1-10 (mostly 4-8) seriate bands which 
alternate with the narrow lines of zonate parenchyma, those toward the outer margin of 
the ring somewhat thicker-walled and forming a lighter-coloured (at low magnifications) 
band quite free of zonate parenchyma, non-gelatinous, non-septate, 565-1,150 p long, 17- 
20 p in diameter; walls 3-5 p thick; inter-fibre pits fairly numerous, most abundant on 
the radial walls, bordered, with very small court and slit-like, nearly vertical orifice; fibre 
lumina empty (sapwood). 

Rays very fine, appearing as narrow whitish lines with a hand-lens (10 X), extremely 
close (18-23 per mm.), separated by 1-5 fibres, frequently contiguous to the vessels, of the 
same general colour as the background forming a fine fleck on the radial surface which is 
punctate with reddish-brown gummy deposits, 1-2 (mostly 1) seriate, heterogeneous, the 
largest 33—38 p wide, and 2—11 plus cells and up to 330 plus p high, not infrequently united 
along the grain into much higher rays; the discrepancy between the ‘upright’ and 
horizontal * cells is very slight; intercellular spaces abundant; pits leading to contiguous 
vessels numerous to each ray cell, minute, orbicular to oval or polygonal through crowd* 

with broad semi-border and short lenticular orifice, the maximum diameter 3-4 p ; 
reddish-brown gummy infiltration abundant in the rays, occluding or partially occluding 
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some of the cells; crystals frequent, large, solitary, the crystalliferous cells with little or 
no gum; starch deposits not observed. 

Summary. A moderately heavy, straight-grained, even- and fine-textured light 
red to purplish or blackish-grey wood; the brownish-black or black heartwood of this 
species is so narrow and irregular and so frequently defective that it can virtually be 
neglected in the utilization of this timber; the finest-textured of the Diospyros species 
herein described; comparable anatomically to the other Diospyros species enumerated 
but with smaller vessels and less conspicuous, less regular, less continuous lines of 
zonate parenchyma; an inferior ebony suitable only for general construction and 
for purposes where its ‘off colour' is not an objectionable feature; a timber of the 
second class. 

Material. Gamble Specimen, No. 6331; Hand Specimen, source unknown, No. 1047. 

Mechanical Properties. Wt. at 12 per cent, moisture content 52 lb. per e ft 
No strength figures are available. The light-coloured wood is moderately hard and 
the black portions are hard. 

Seasoning. Rodger, in his Forest Products of Burma, states that it seasons well. 
At Dehra Dun we found it not a refractory timber to season, but somewhat liable 
to warp. 

Durability and Adaptability to Treatment. Nothing known. 

W orking Qualities. The lighter portions are not difficult to work; a close 
straight-grained timber which takes a good polish, especially the black portions’ 

Uses, Present and Prospective. Rodger states that the wood is used by 
Burmans for cattle yokes; he mentions that it contains an irregular, but ebony¬ 
like heartwood, which is suitable for cabinet-work, though not of the first class. 
The samples sent to Dehra Dun contained no black wood. The lighter portions 
should yield common constructional timber, of no outstanding merit. 
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References . Brandis, Ind. Trees, 442-452; Gamble, Man. Ind. Timb., 467-476; 
Hooker, FI. Br. Ind., in. 590-618; Heyne, Nutt. Planten, 2 Druk, ii. 1264-1267; Ridley, 
FI. Mai. Penin., ii. 310-320; Lecomte, Bois Indo-Ch., 182-183; Foxw., Indo-Mal. Woods, 
548; Kanehira, Anat. Char. Form. Woods, 153-157; Kanehira, Iden. Imp. Jap. Woods, 
42-44; Chun, Chin. Econ. Trees, 278-286; Lecomte, Bois Madagas., 130; Saint-Laurent, 
Etudes sur les Caracteres anatomiques des Bois D’Algerie, Bull, de la Stat. Recher. 
Forestieres du Nord de L’Afrique, Tome 1, fasc. 9 e (1928), 408, 410; Unwin, W. Afr. For. 
and Forestiy, 88,110,142,288,388; Baker, Hardwoods Austr., 316-317; Sargent, Woods 
of the United States, 60-64; Lingelsheim, Das Pflanzenreich, Heft 72, iv. 243; Muller, 
Atlas der Holzstrucktur (1888), 87-89; Petersen, Diagnostisk Vedanatomi (1901), 85- 
87; Piccioli, Tech, del Legno, 272, 285, 354, 374, et al. ; Solereder, Holzstructur, Diss., 
Miinchen (1885), 170; Ursprung, Beitr. z. Anat. u. Jahresringbildung trop. Holzarten, 
Diss., Basel (1900), 54; Solereder, Sys. Anat. Dicots., i. 521; ii. 982; Engler u. Prantl, iv, 
No. 2, 1-16. 

Size and General Distribution. The Oleaceae are named after the genus Olea, 
Linn., and consist of trees and shrubs with opposite or rarely alternate, simple or 
pinnate leaves, perfect, dioecious or polygamous flowers in terminal or axillary 
trichotomous cymes or panicles, rarely fascicled or racemose, and capsular, 
drupaceous, baccate or samaroid fruits. Twenty-five genera and over 400 species 
have been described, which are widely distributed in temperate and tropical 
regions throughout the world, chiefly in the northern hemisphere. 

The economic importance of the Olive family rests upon a number of factors. 
One of the best-known plants is Olea europaea, Linn., native to the Mediterranean 
region, which produces the olives and olive oil of the trade; large tracts are devoted 
to groves of this species in southern Europe and southern California, and its 
propagation continues to offer a dependable source of income. Several genera, 
including Fraxinus and Olea, produce valuable timbers; the former enjoys a well- 
deserved reputation as the source of tough, straight-grained, ring-porous ash wood, 
suitable for agricultural implements, tool handles, wagon and motor body building, 
furniture, sporting requisites and general construction; the olive woods in contrast 
are exceedingly fine-textured and lend themselves to turnery and the manufacture 
of small articles of all sorts. Many plants of this family are extensively used for 
ornamental purposes, both for their showy, often fragrant flowers and their hand¬ 
some foliage, and their original range has been greatly extended by man on this 
account. The common European Ash, Fraxinus excelsior, Linn., is widely grown in 
its various varieties as an ornamental tree in Great Britain and in North America. To 
this family also belong the Forsythias or goldenbells, the jasmines, the Syringas or 
lilacs, and the various privets; the common European privet, Ligustrum vulgare, 
Linn., is much used as a hedge plant, and the same holds true for L. ovalifolium, 
Hassk., the California privet, although it is not so hardy in exposed situations; 
various species of Ligustrum are also grown as ornamental plants, either separately 
or in beds, and several species are to be recommended because of their unusual 
hardiness in sterile soils. The waxy exudations from the trunk and leaves of Frax¬ 
inus Ornus, Linn., of southern Europe and Asia Minor, furnish the ‘manna’ of 
commerce, used in medicine and as a gentle laxative, and white wax is obtained 
from the branches of the Chinese F. Ghinensis, Roxb. 
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oods of this family range from white, creamy-white, yellowish-white,orpinlc..,.,.- 
through shades of pale red to brownish-grey, yellowish-brown, or light brown. 
In some, heartwood is wanting; others have a broad band of sapwood which can be 
distinguished from a darker heartwood or a narrow, irregular heartwood sharply 
distinct from the sapwood; abnormal heartwood at the bases of branches and near 
knots or wounds features some species. The lustre varies from dull in those woods 
with a high infiltration content to bright and pearly where little infiltration is 
present. Odour and taste are not distinctive. The weight and hardness fluctuate 
between wide extremes; some of the Jasminum species have soft, light, porous 
woods; the ashes are moderately heavy and hard, while the hard, heavy, close- 
textured olive woods are representative of the other extreme. Grain and texture 
are also very valuable, but the commercial timbers are for the most part straight¬ 
grained and medium- to fine- or very fine-textured. 

Seasonal rings are more or less evident in the woods of this family. In the ash 
{Fraxinus species) the springwood vessels are much larger than those farther out 
in the ring (wood ring-porous) and the rings are sharply distinct. The same holds 
true to a lesser degree in certain of the Jasminum, Ligustrum and Syringa species, 
while in Olea and the tropical Schreberas the growth increments are scarcely 
discernible or wanting altogether. The grouping of the vessels is also fairly uniform 
in this family; as a rule they are solitary and in short radial rows of 2-3 and fre¬ 
quently those in the summerwood of the ring-porous types and throughout the 
ring in the diffuse porous forms appear thick-walled at low magnifications from 
encircling parenchyma; Osmanthus is peculiar in possessing pores arranged in 
reticulate anastomosing patches which recall the structure of Jihamnus wood. The 
vessel walls range from fairly thin-walled {Fraxinus) to thick-walled {Olea and 
Schrebera) ; tertiary spirals have been observed in the walls of the smaller vessels 
in Jasminum, Syringa Osmanthus, Ligustrum, &c.; simple perforations are the 
prevailing type, but scalariform perforations with one or more bars have been 
reported in Forsythia, Syringa, and Fontanesia. Parenchyma may be sparse or 
fairly abundant; it is usually confined to the immediate vicinity of the vessels or 
vessel groups (the latter then appearing thick-walled at low magnifications), and in 
the outer part of the ring sometimes unites adjacent vessels; a sporadic tendency 
towards the formation of a line of terminal parenchyma is evinced by some species. 
The fibres vary from semi-libriform to libriform and septate fibres are frequently 
present; the inter-fibre pits may be simple {Olea) or distinctly bordered {Fraxinus, 
Schrebera). The wood rays are usually fine, 1-5 seriate, and sharply defined; 
heterogeneous rays with 1-several (mostly 1-2) rows of marginal ‘upright’ cells are 
present in 1‘ raxinus, Olea, and Schrebera ; the ray fleck on the quarter section is 
not conspicuous. 

The Olive family is represented in India by 10 genera and over 80 species, fully 
half of which are erect or scandent shrubs belonging to the genus Jasminum. 
Three species in as many genera are important in timber production. 


SCHREBERA, Roxb. 

References. Brandis, Ind. Trees, 44-45; Hooker, FI. Br. Ind., iii. 604; Unwin, W. 
Afr. For. and Forestry, 110, 230, 247, 248, 388. 

Size and General Distribution. Schrebera includes over 20 species of trees 
and shrubs with opposite, deciduous, imparipinnate leaves consisting of 3-4 pairs 


OLEACEAE 


posite, entire, often unequal-sided leaflets; yellowish-brown flowers in terminal, 
trichotomous, corymbose, compound cymes, and large, pendulous, pyriform, cap¬ 
sular, 2-valved fruits. One species is an Indian timber tree of the second class; the 
others are confined to tropical and semi-tropical Africa. 

Timber Species. 8 . swietenioides , Roxb. 

General Features op the Wood. See under ‘species’. 

Remarks. See under‘species’. 


Schrebera swietenioides, Roxb. 

References. Gamble, Man. Ind. Timb., 469 ; Gamble, FI. Mad., pt. v, 792; Talbot, 
For. FI. Bom., ii. 193; Rodger, For. Pro. Burm., 35; Haines, For. FI. Chota Nagpur, 
417; Witt, Desc. Lost, Nor. and Berar Circ., C.P., Serial No. 347; Ind. For. Rec., ix, pt. 
v, 43; Troup, Silv. Ind. Trees, ii. 662; Troup, Ind. Woods and Uses, 240-241; Foxw., Indo- 
Mal. Woods, 548; Howard, Timb. World, 254. 

Vernacular Names. Bom. Mar. Moka, mokari; Guz. Popti, ghant; Bhil, 
Natki-mokha; Burm. Thit.swel-we ; Sh. Mai-hawktik ; C.P. Mokha, ffhato, ghanto, 
saw; Kokru, Jhan ; Gond. Choti karandi; Mad. Tel. Makkam, makob, mokalapu, 
gatta ; Tam. Mogalinga; Sant. Karindi; U.P. Hindi, Moka, goki, ghant; Uriya, 
Mukha; Kol. Jar jo, sundapsing. 

Habit and Distribution. A moderate-sized to large tree, which in Burma, in 
parts of the Central Provinces, Bombay, Madras and the Feudatory States of Bihar 
and Orissa, attains a girth of 5 ft. to 6 ft., with a 25 ft. to 30 ft., fairly cylindrical 
and straight bole. In other places it attains 3 ft. to 4 ft. in girth with a 12 ft. to 
15 ft. bole, as, for instance, in the Panch Mahals. H. F. Mooney, writing of the tree 
in the Feudatory States of Bihar and Orissa, reports that in that locality it is found 
as a 5 ft. girth tree with a 25 ft. bole, while Rodger states that in Burma it is 
found 6 ft. in girth with a 28 ft. bole. Found in the south-east comer of the Kumaon 
Terai, throughout the Central Provinces, Chota Nagpur, Feudatory States of 
Bihar and Orissa, in all dry forests of the Bombay Presidency, in the N. Circars, 
S.E. Wynaad and Deccan of the Madras Presidency, especially in the Ganjam, 
Godavari and Kumool Districts, and in the plains and lower hill-forests and Shan 
States of Burma. 

Supplies. It is generally found scattered in the forests, though locally more 
common in one area than in another, as for instance in parts of the North Kanara 
and North Khandesh Divisions of Bombay and iri the Kalahandi, Baud, Patna, 
Bamra, and Rairakhol States of Bihar and Orissa, in which areas it is found in very 
considerable quantities. Rodger estimates the annual out-turn from Burma at 200 
tons. H. F. Mooney is of opinion that fairly large quantities are available from the 
Western Feudatory States of Bihar and Orissa, while supplies from the Govern¬ 
ment forests of that Province are limited; C.F.L. Gilbert, writing on the supplies from 
Khandesh, states that the species is not common in the Eastern Division, but that 
some 50,000 c. ft. could be supplied annually in 3 ft. to 5 ft. girth logs, from the 
Northern Division. It is only found scattered in the Northern Circle of Bombay, 
though probably more common in the Panch Mahals than in the Dangs and Thana 
Districts. V. K. Maitland, writing on supplies from the Central Provinces, is of 
opinion that it is available in commercial quantities, if a demand arises for the 
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-limber. According to Gamble it is common in the Ganjam, Godavari, and Kurnool 
Districts of Madras. 

General Characteristics of the Wood. Sapwood light greyish-yellow with 
no markings to brownish-grey, wide ; heartwood claret-purple, small, irregular; 
patches of false heartwood also frequently form near knots, at the base of branches 
and near wounds; dull to somewhat lustrous, with somewhat rough feel, without 
characteristic odour or taste, quite heavy (sp. gr. approx. 0 84), deeply interlocked- 
grained in fairly wide bands, fine- and even-textured. 

Structure of the Wood : 

Growth rings inconspicuous, not distinct without a hand-lens (lOx), delimited by 
a faint light line traceable to several rows of flattened fibres at the outer margin, 7-12 
per inch. 

Vessels very small to extremely small, the orifices appearing small with a hand-lens, 
largest through the central portion of the ring, smallest near the outer margin of the ring, 
and somewhat smaller at the beginning of the ring, but exhibiting little variation in size 
within the growth increment, open or occasionally plugged with deposits of pale yellowish 
gum (sapwood), frequently with contiguous rays on one but very rarely on both sides, 
forming extremely fine vessel lines along the grain containing occasional gum deposits, 
rarely solitary, for the most part in radial rows of 2-5 (mostly 2-3) some of which cross 
the boundaries of rings and not infrequently are united by intervening parenchyma into 
longer strings, occasionally in short double rows, quite evenly distributed (the radial 
rows), 16-28 per mm. 2 ; vessel segments 335-650 /x long, rather thick-walled, generally 
abruptly or attenuate-tailed at the ends, the largest 90-100/x in diameter; perfora¬ 
tions simple, shallowly to steeply oblique; inter-vessel pits numerous, small, 
orbicular to oval or polygonal through crowding, with broad border and linear orifice 
reaching to the margin of the pit cavity, occasionally confluent, the maximum diameter 
4-6 ju.; pits leading to contiguous rays numerous to each ray cell, orbicular to oval or 
polygonal, with broad semi-border and linear-lenticular orifice reaching to the margin 
of the pit cavity, the maximum diameter 4-5/x; tyloses not observed (sapwood); 
deposits of pale yellow gum occasional. 

Parenchyma paratraeheal, rarely paratracheal-zonate and raetatracheal, in cambi- 
form rows of 5-8 units along the grain; (a) paratraeheal parenchyma abundant (the 
vessels appearing thick-walled at low magnifications, forming a 1-2 (mostly 1) seriate 
sheath about the vessels or vessel groups which is frequently interrupted by rays 
and not infrequently by fibres contiguous to the vessel, occasionally extending laterally 
as (b) paratracheal-zonate parenchyma and uniting adjacent vessels but never forming 
tangential bands; cells of ‘a’ and c b 5 parenchyma angular, the former generally flattened 
where contiguous to the vessel wail, the maximum diameter 30-45 /x; (c) metatracheal 
parenchyma extremely sparse, the cells for the most part flanking the rays in the 
fibrous tracts; maximum diameter of V parenchyma 30-37 /x; gummy infiltration 
scanty in all types of parenchyma, pale yellow or orange-yellow; crystals wanting; 
starch deposits not observed. 

Fibres semi-libriform to libriform, medium coarse, occasionally contiguous to the 
vessels, angled and not definitely aligned in radial rows in the transverse section, forming 
extensive tracts between the vessels and the rays, the last several rows at the outer 
margin of the ring flattened in the tangential plane, non-gelatinous, occasionally septate, 
035-1,640 /x long, 38-42 p in diameter; walls 4-6 fi thick; inter-fibre pits numerous, most 
abundant on the radial walls, bordered, with oval to elliptical, nearly vertically orientated 
court and slit-like orifice reaching beyond the pit cavity; fibre lumina empty or with very 
scanty infiltration. 

Bays not distinct with the naked eye, medium fine, 5-8 per mm., separated by 5-15 
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^(fiidatly 5~10) fibres, frequently contiguous to the vessels, of the same colour as the back¬ 
ground forming a fine, inconspicuous fleck on the radial surface, heterogeneous, 3-5 
seriate and consisting of 4 horizontal ’ cells through the central portion, with 1-2 (mostly 1) 
rows of ‘upright’ cells on one and generally on both margins, the largest 55-65 /x wide, 
and up to 14 plus cells and 360 plus /z high; pits leading to contiguous vessels numerous 
to each ray cell, orbicular to oval or polygonal through crowding, with broad semi-border 
and linear-lenticular orifice reaching to the margin of the jut cavity, the maximum 
diameter 4-5 \x ; pale yellow or orange-yellow gummy infiltration scanty in the paren¬ 
chyma cells (sapwood); crystals abundant, mostly confined to the ‘upright’ cells, large 
and solitary or smaller and 2-several in a cell; starch deposits not observed. 

Summary . A fairly heavy, deeply interlocked-grained in quite broad bands, fine- 
and even-textured, light greyish-yellow to brownish-grey, unfigured wood ; the claret- 
purple heartwood is small and irregular and not infrequently patches of false 
heartwood form at the basis of branches, near wounds, &c.; featured anatomically by 
faint and inconspicuous growth rings, small to extremely small vessels which are borne 
for the most part in radial rows of 2-5 (mostly 2-3) and exhibit little or no variation in 
size correlated with growth rings, abundant paratracheal parenchyma in a 1-2 (mostly 1) 
seriate sheath, the vessels appearing thick-walled at low magnifications, semi- 
libriform to libriform, medium-coarse fibres which are not aligned in definite radial rows 
and form extensive tracts between the vessels and the rays, and medium-fine, hetero¬ 
geneous rays which produce an inconspicuous fleck on the radial surface and consist of 
a thickened 3-5 seriate central portion of ‘horizontal’ cells and 1-2 marginal rows of 
large, crystalliferous ‘upright’ cells; a timber of the second class. 

Material. Gamble Specimen, No. 5786. 

Mechanical Properties. Wt. at 12 per cent, moisture content 54 lb. per c. ft. 
The timber has never been tested for its mechanical strength; it is hard and tough 
and not unlike that of Schleichera trijuga ; the fibre is deeply interlocked, as seen 
by the alternating bands on a true quartered longitudinal section. 

Seasoning. It seasons well and develops little surface-cracking, end-splitting, 
or twisting. An air-seasoning experiment was carried out by the Forest Research 
Institute in co-operation with the Divisional Forest Officer, South Chanda, and the 
final inspection was carried out by C. V. Sweet. Girdling gave the best results, as 
it reduced surface-cracking to a minimum, and there was no insect attack. Season¬ 
ing in the log gave good results but led to severe damage by borers. Green 
conversion and water-seasoning resulted in more surface-cracking. C.V. Sweet is of 
opinion that the fact that girdled trees were not attacked by borers was merely 
accidental, and that the reason why the material cut from green logs was 
attacked was that the logs lay for two months before being sawn up; he therefore 
advocates converting as soon after felling as possible. It is advisable to repeat these 
experiments in more than one locality in order to settle this point; it will be suffi¬ 
cient to confine the experiments to girdling and green conversion. 

Durability and Adaptability to Treatment. The timber is classed as 
durable by Gamble, Witt and Gilbert, and as fairly durable by J.W. Nicholson. It is 
certainly very liable to insect attack while seasoning, and if left lying in the log for 
any length of time it is rendered useless. It has never been antiseptically treated, 
and from its structure it would probably be found extremely difficult to get it to 
absorb any preservative. 

Working Qualities. Somewhat difficult to saw, especially when seasoned; 
it works very well by hand, and finishes to a good surface. It can also be worked 
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L^Sd^urned without difficulty in shaping-machines and on a lathe. It takes a good 
lasting polish and requires little filling. 

Uses, Present and Prospective. It is used for beams of weavers’ looms, 
shuttles, wooden utensils such as basins, cups, jars, for combs, plough heads, 
turnery, and for construction as posts and poles in the Central Provinces, Burma, 
Bihar and Orissa and Ghota Nagpur. An Indore brush factory has passed it as very 
suitable for brush backs and prefers it to mango wood, which they formerly used for 
this purpose. It is nowhere in great demand and in many places hardly used at all. 

It is, however, by no means a timber of poor quality and should be further investi¬ 
gated by the Economic Branch of the Forest Research Institute at Dehra Dun. 

FRAXINUS, Linn. 

References. Brandis, Ind. Trees, 443-444; Hooker, FI. Br. Ind., iii. 605-606; 
Nordlinger, Querschnitte, Bd. i u. ii (7 Arten): Troup, Silv. Ind. Trees, ii. 565-568; 
Troup, Ind. Woods and Uses, 151-152; Heyne, Nutt. Planten, 2 Druk, 1264; Moll, Mik. 
Holzes, iv. 521-530 ; Kanehira, Anat. Char. Form. Woods, 154-155; Kanehira, Iden. 
Imp. Jap. Woods, 42-43; Chun, Chin. Econ. Trees, 278-283 ; Saint-Laurent, Etudes sur 
les Caracteres anatomiques des Bois D’Algerie, Bull. Stat. Recherches Foresti&res du 
Nord D’Afrique, T. 1,9 e fasc., 408; Piceioli, I caratteri anatoraici per conoscere i princi- 
pali legnami adoperati in Italia (1906), 86; Piceioli, Tech, del Legno, 374; Boulger, Wood, 
129-133, et al.; Chalk, The Growth of the Wood of Ash (Fraxinus excelsior , L., and F. 
oxycarjpa , Willd.) and Douglas Fir ( Pseudotsuga Douglasii , Carr.), Quar. Jour, of Forestry 
(England), April 1927; Holmes, Observations on the Anatomy of Ash-wood with refer¬ 
ence to Water Conductivity, Ann. Bot., xxxiii (1919), 256; Howard, Timb. World, 14, 

18, 19, 20; Stone, Timb. Com., 160-163; Winn, Timb., 39, 56, 67, 101, et al ; Herig, Zur 
Anat. exzentr. gebauter Holzer, Diss., Freiburg in Schw. (1915) ; Kohl, Yergl. Unters. 
liber d, Bau d. Holzes cl. Oleaceen, Diss., Leipzig (1881), 13; Krabbe, Das gleitende 
Wachstum bei der Gewebebildnng der Gefasspflanzen (1886), 26-28, 32-33, 45, et al.; 
Lingelsheim, Vorarbeiten zu einer Monographie der Gattung Fraxinus , Bot. Jahrb. fiir 
Systematik, Pflanzengeschichte u. Pflanzengeographie, Bd. 40 (1908), 193; Moeller, VergL 
Anat. d. Holzes, Denkschr. Wiener Akad., Bd. 36 (1876), 346; Pomrencke, Vergl. 
Unters. fiber d. Bau d. Holzes einiger symp. Familien, Arb. aus d. Ktaigl. Bot. Garten 
zu Breslau, Bd. 1, Heft i (1892), 51-52; Thil, Sections transversales (1904), 15, 16; 
Wiesner, Rohstofte, Bd. ii (1918), 713; Brown, Atlas Com. Woods United States, New 
York State College of Forestry Bull. (1928), Nos. 55, 56; Gerry, How to separate Black 
Ash from Commercial White Ash, U.S. For. Pro. Lab., Pub. No. 17, 1918; Koehler, 

A Guidebook for the Identification of Woods used for Ties and Timbers, U.S. For. Pro. 
Lab. Bull (1917), 46-47; Sterrett, The Ashes: their Characteristics and Management, 
U.S. Dept. Agr. Bull., No. 299, 1915; same, Utilization of Ash, U.S. Dept. Agr, Bull., 

No. 523, 1917. 

Size and General Distribution. Fraxinus consists of trees or rarely shrubs 
with opposite, deciduous, imparipinnate leaves with 3-5 or rarely 7 opposite 
leaflets, or the leaves reduced to a single leaflet, polygamous or dioecious flowers in 
racemes or compact rounded panicles borne on the twigs of the season or toward 
the ends of the twigs of the previous year, and indehiscent, 1 seeded or rarely 2-3- 
seeded, winged fruits (samaras). The 30 to 40 odd species are widely distri¬ 
buted in the temperate regions of the northern hemisphere, especially in North 
America, the Mediterranean region, and eastern Asia, and the genus extends to the 
islands of Java and Cuba (West Indies). The best-known and most important 
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ies of the Old World from the forestry and ornamental standpoint is F. excel¬ 
sior, Linn., European ash, a valuable timber tree with a wide range from the British 
Isles to temperate Western Himalaya and western Tibet. F. americana, Linn., white 
ash, is the most important timber species of the eastern United States, although 
a number of other ash, including F. nigra , Marsh., black ash, and F, oregona , Nutt., 
the Oregon ash, contribute appreciable quantities of lumber to the trade. 

Five species of Fraxinus have been listed as occurring in the Indian flora, one 
of which, oddly enough the best-known European species, is a timber tree of the 
first class (see Troup, Silv. Ind. Trees , ii. 657). 

Timber Species. F. excelsior , Linn. 

General Features of the Wood. See under 'species \ 

Remarks. See under 'species \ 


Fraxinus excelsior, Linn. 

References. Gamble, Man. Ind. Timb., 471; Parker, For. FI. Punj., 314; Ind. 
For. Rec., ix, pt. v, 34 (F. ftoribunda); Nordlinger, Querschnitte, Bd. i (Tab. x, 3); 
Troup, Silv. Ind. Trees, ii. 657-658; Troup, Ind. Woods and Uses, 151; Boulger, Wood, 
129-130; Chalk, The Growth of the Wood of Ash (Fraxinus excelsior , L., and F. oxycarpa , 
Willd.) and Douglas Fir (Pseudoisuga Douglasii, Carr.), Quar. Jour, of Forestry (England), 
April 1927; Howard, Timb. World, 14-18 ; Stone, Timb. Com., 160-161; Winn, Timb., 
94, 99,113 ; Beauverie, Le Boia, ii (1905), 774; R. Hartig, Die Unterscheidungsmerkmale 
der wichtigeren in Deutschland wachsenden Hdlzer (1898), 15; Muller, Atlas der 
Holzstructur* (18$ 87; Petersen, Diagnostisk Vedanatomi (1901), 85; Piccioli, Tech, 

del Legno (1919), 374; Piccioli, I caratteri anatomici per conoscere i prineipali legnami 
adoperati in Italia (1906), 86; Russow, Zur Kenntnis d. Holzes, Bot. Centrbl., Bd. 13 
(1883), 136, 140; Sanio, Einige Bemerkungen liber d. Bau d. Holzes, Bot. Ztg., Jhrg. 18 
(I860), 215; Sanio Vergl. Unters. fiber d. Elementarorgane d. Holzkorpers, Bot. Ztg., 
Jhrg. 21 (1863), 125; Schellenberg, tJber Hemicellulosen als Reservestofle bei unseren 
Waldbaumen, Ber. d. d. bot. Ges., Bd. 23 (1905), 38; Solereder, Holzstructur, Diss., 
Munchen (1885), 170; Thil, Sectiones transversales (1904), 15; Tjaden, Micr. onderzoek 
van Hout (1909), 48. 

Trade and Vernacular Names. Himalayan Ash. Vern. Punj. Sum; 
Kashmir, Hum, sinnun . 

Habit and Distribution. A large to very large tree, which, in the Hazara 
District of the North-West Frontier Province and in the Chamba State, is found 
sometimes up to 10 ft. in girth with a 90 ft. bole, but more commonly as a 6 ft. 
girth tree in the Chenab Valley. A word is necessary as to its distribution. Gamble 
gives both this species and F. ftoribunda as existing in the Western Himalayas, 
the former from the Ravi westwards and the latter from Baluchistan eastwards. 
Parker, in his Punjab Flora , discusses the question of F. ftoribunda occurring in the 
Punjab, and is definitely of opinion that it does not occur in that Province, though 
a third species, F . micrantha , which does occur in that locality, closely resembles it. 

Supplies. Very limited from a commercial standpoint. Considerable quanti¬ 
ties are to be found in the Chenab Valley, but extraction is impossible as the material 
would have to cross a 14,000 ft. pass. Attempts to float the timber down the Ravi 
were unsuccessful. Moderate supplies in accessible places are to be found in the 
Hazara District, from which locality consignments have from time to time been 
sent to the Gun-carriage Factory at Jubbulpore. Five Divisional Forest Officers 
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ashmir report on ash, presumably F. excelsior, and not F. floribunda , and all 
state that it is either available in very small quantities or that it is practically 
non-existent. 

General Characteristics of the Wood. Sapwood yellowish- or greyish- 
white, very broad; heartwood greyish-white to light brown and not very different 
in colour from the sapwood when first exposed, turning somewhat darker with age; 
lustrous, working smooth, without characteristic odour or taste, moderately heavy 
(sp. gr. approx. 0*59), straight-grained, medium fine- and uneven-textured 
(ring porous). 


Structure of the Wood : 

Growth rings distinct with the naked eye and conspicuous with a hand-lens (10 x ), 
delimited by a light zone of large pores in the springwood followed by a darker zone of 
summerwood consisting of denser fibrous tissue and much smaller pores, 6-15 per inch. 

Vessels variable in size, the wood ring-porous; springwood vessels large to medium¬ 
sized, the orifices of the largest plainly visible with the naked eye, solitary or in short 
radial or rarely radially oblique rows of 2-3 (mostly 2), forming a springwood zone 1-4 
vessels wide, generally with contiguous rays on one and not infrequently on both sides; 
on the radial surface the springwood zones appear as dark, porous, parallel bands against 
the lustrous white background of fibrous tissue; springwood vessel segments 150-430/x 
long, thick-walled, truncate or rarely tailed on one or on both ends, the largest 250-265 /x 
in diameter; transition from springwood to summerwood vessels gradual (in the wide 
rings) to abrupt (in the narrow rings); summerwood vessels very small to extremely small, 
solitary or in short radial rows of 2-3 (mostly 2), distant and appearing thick-walled at 
low magnifications (10 X) from encircling parenchyma and those near the outer margin 
of the ring sometimes in addition united by pavatracheal-zonate parenchyma, in part 
with contiguous rays on one side; summerwood vessel segments 270-430 /x long, thick- 
walled, abruptly or attenuate-tailed at the ends, the largest 35-60 /u in diameter; 
perforations simple, nearly horizontal to oblique; inter-vessel pits numerous, oval to 
orbicular or polygonal, with broad border and linearJenticular orifice which does not 
reach to the margin of the pit cavity, frequently nnited horizontally, the maximum 
diameter 5-7 /x; pits leading to contiguous rays numerous to each ray cell, minute, oval 
to orbicular, with fairly wide semi-border and rounded (punctate) orifice, the maximum 
diameter 3-5 p; tyloses fairly abundant in the heartwood, partially occluding the vessels, 
pale yellowish-white, thin-walled; gum deposits not observed. 

Parenchyma terminal, paratracheal, paratracheal-zonate, and metatracheal, in 
cambiform rows along the grain; the rows of paratracheal parenchyma usually consist 
of 8 short, broad units, those of the other types of parenchyma of 2-4 (mostly 4) long 
naiTow units; (a) terminal parenchyma forming a ragged, 1-several (mostly 2-3) seriate 
line; cells generally flattened in the tangential plane, the maximum diameter 23-30 /x; 
(6) paratracheal parenchyma abundant, forming a narrow, 1-2 seriate sheath which is 
often interrupted by rays and occasionally by fibres contiguous to the vessel (the summer- 
wood vessels appearing thick-walled at low magnifications), near the outer margin of the 
ring not infrequently extending tangentially across the rays as (c) paratracheal zonate 
parenchyma and uniting adjacent vessels in more or less broken or continuous lines; 
cells of ‘b’ parenchyma flattened where contiguous to the vessel wall, the maximum 
diameter 50-60 \i ; cells more remote from the vessels ( £ b y or ‘c ’ parenchyma) comparable 
in dimensions to the terminal parenchyma; (d) metatracheal parenchyma very sparse, 
diffused in the fibrous tracts, the maximum diameter 20-23 fx ; traces of pale yellowish 
infiltration occasionally present in all types of parenchyma; crystals not observed; 
starch deposits present in the sapwood. 

Fibres semi-libriform to libriform, medium fine, forming extensive tracts between 
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issels and narrow rays, rarely contiguous to the vessels, more or less rounded in the 
ansverse section and not definitely aligned in radial rows, progressively smaller and 
thicker-walled toward the outer margin of the ring, non-gelatinous, non-septate, 600- 
1,826 p long, 27-30 p in diameter; walls 4-6 p thick; inter-fibre pits abundant, largely 
confined to the radial walls, bordered, with small court and long, slit-like, steeply oblique 
orifice; infiltration wanting in the fibre lamina. 

Rays not distinct with the naked eye, fine, rather distant (5-9 per mm.), separated 
by 1-20 (mostly 3-15) fibres, frequently contiguous to the vessels (summerwood vessels 
rarely with contiguous rays on both sides), of the same colour as, but more lustrous than 
the background forming a fine even fleck on the radial surface, 1-3 (mostly 1-2) seriate, 
homogeneous, the largest 30-35 p wide, and up to 15 plus cells and 280 plus p high; pits 
leading to contiguous vessels numerous to each ray cell, minute, oval to orbicular, with 
fairly wide semi-border and rounded (punctate) orifice, the maximum diameter 3-5p; 
traces of pale yellowish infiltration occasional in the ray cells; crystals not observed; 
starch deposits present in the sapwood. 

Summary. A moderately heavy, straight-grained, medium-textured, lustrous, 
greyish-white to light brown, ring-porous wood, with wide lighter sapwood; featured 
anatomically by large to medium-sized springwood pores which grade abruptly or 
gradually into very small or extremely small summerwood pores (the latter are borne 
solitary and in short radial rows of 2-3 (mostly 2), appear thick-walled from encircling 
parenchyma and near the outer margin of the ring not infrequently are united by 
parenchyma), parenchyma as above and in addition in a narrow ragged terminal band 
and sparsely diffused through the fibrous tracts, medium-fine rounded fibres which are not 
definitely aligned in radial rows and form extensive tracts between the vessels and the 
rays, fine, rather distant rays separated by 1-20 fibres which are of the same colour as 
the background and form a fine, even, inconspicuous fleck on the radial surface; Moll 
desoribes two types of rays in Javanese ash, but this classification does not seem warranted 
here; F. excelsior, Linn., is frequently confused in India with F. floribunda, Wall., the 
wood of which is lighter in colour and weight and inferior in quality • the data available 
at present is not sufficient to indicate the relative quality of this timber in comparison to 
European-grown wood of the same species; a valuable, very elastic and tough wood 
which seasons without diflicultyand works readily under tools ;'a timber of the third class. 

Material. Gamble Specimen, No. 5730. 

Mechanical Properties. Wt. at 12 per cent, moisture content 32 to 38 lb. 
per c. ft. No tests have been carried out to determine its strength. Parker states 
that from a botanical point of view it differs very slightly from F. excelsior of 
Europe, but whether this difference and the general conditions of locality result 
in strength, variations of the timber from the two continents has as yet not been 
determined. It is, however, universally accepted that the ash grown in India is very 
strong and elastic, and that in this respect it closely resembles the European 
wood. 

Seasoning. In Indian Forest Records, ix, pt. v, 34, is recorded an experi¬ 
ment on air-seasoning the timber of F. floribunda, though, according to the more 
recent botanical classification, it probably was that of F. excelsior. The results 
show that the best method is to girdle the trees, though by doing so there is always 
the risk of attack by borers. Both green conversion and water-seasoning gave very 
fau results, though splitting, to which this timber is subject, was rather more 
prevalent. C. V. Sweet advocates either green conversion or girdling, with a view to 
overcoming splitting. It is interesting to note the opinions held by the several 
Kashmir Forest Officers with respect to its seasoning qualities. With one excep- 
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they all advocate either girdling or green conversion, thus corroborating the 
results of the air-seasoning experiments carried out in another province. 

Durability and Adaptability to Treatment. The wood is durable, both in 
exposed positions and under cover; it is, however, liable to borer attack, though 
much less so when seasoned. It has never been antisepticaliy treated, nor do the 
uses to which it is put make this desirable. 

Working Qualities. It is easy to saw, work by hand, and to machine. A good 
turnery wood, and in general working qualities similar to European ash. It lends 
itself to bending and cleavage. 

Uses, Present and Prospective. It is in demand for gun-carriages, but is 
little used in India for that purpose, owing to difficulties in extraction. It is used in 
the hills for bedsteads, carrying poles, axe handles, furniture, and is especially 
suitable for camp furniture, oars, building to a limited extent, boats and carriage 
shafts (Kashmir), turnery, and in the plains for all kinds of sporting requisites. 
Parker is of opinion that the ash used for bent-wood parts of carriages in the Pun¬ 
jab is imported wood. The timber was tested by a Cawnpore brush firm and passed 
as the most suitable for brush backs out of twenty species sent for trial. The 
difficulty of extraction to the plains, and the relatively small quantities available, 
render ash grown in India a non-commercial proposition except in the hills. Its 
excellent qualities are, however, fully appreciated in the Himalayas, and, as the 
demand is keen, endeavours should be made to protect and cultivate it; to do 
so, Parker recommends that rich deep soil should be selected at elevations of 
4,000-6,000 ft. 


OLE A, Linn. 

References. Nordlinger, Querschnitte, Ed. ii, v, vii, u. ix; Brandis, Ind. Trees, 
445-447; Hooker, PI. Br. Ind., ii. 611-613; Heyne, Nutt. Planten, 2 Druk, ii. 1264r-1265; 
Ridley, PL Mai. Benin., ii. 318-320; Saint-Laurent, Etudes sur les Caracteres anato- 
miques des Bois D’Algerie, Bull, de la Stat. Recherches Porestieres du Nord de L'Afrique, 
Tome i e , fasc. 9, 410; Baker, Hardwoods Austr., 316-317; Brown, Sec. Xylem Haw. 
Trees, 341-343 ; Rock, Indig. Trees Haw. Is., 397-401; Boulger, Wood, 191, 211, 234, 
et al; Howard, Timb. World, 152, 201; Stone, Timb. Com., 156-159; Herig, Zur Anat. 
exzentr. gebauter Holzer, Diss., Preiberg in Schw. (1915); Kny, Beitr, z. Kenntnis d. 
Markstrahlen der Holzgewachse, Ber. d. d. hot. Ges., Bd. viii (1890), 182-183; Kohl, 
Vergl. Unters. fiber d. Bau d. Holzes d. Oleaceen, Diss., Leipzig (1881), 26; Moeller, x 
Vergl. Anat. d. Holzes, Denkschr. Wiener Akad., Bd. 36 (1876), 347 ; Muller, Atlas d. 
Holzstructur (1888), 88; Piccioli, Tech, del Legno, 271, 298, 345, et al; Sanio, Vergl. 
Unters. fiber d. Zusammensetzimg d. Holzkorpers, Bot. Ztg., Jhrg. 21 (1863), 389, 391, 
393; Senni, Coniributo allaconoscenza di alcuni legnami della Colonia Eritrea, Bollettino 
del R. Orto Botanicao di Palermo, iv (1905), 94; Wiesner, Rohstoffe, Bd. ii (1918), 718. 

Size and General Distribution. Olea is widely distributed in Europe, Asia, 
South Africa, Australia and New Zealand, and Polynesia, and consists of over 
40 species of trees and shrubs with opposite, simple, entire, or toothed leaves, 
small, often unisexual flowers in axillary or terminal panicles, and drupaceous, 
fleshy, globose or elliptical fruits which generally contain a single oily seed. The 
best-known species is O. europaea , Linn., the olive-tree of the Mediterranean basin 
and now widely cultivated in southern California. This is the source of the olives 
and olive oil of commerce and many varieties are recognized. Olive wood is used 
in southern Europe in the manufacture of souvenirs and knick-knacks for the tourist 
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Olea are medium-sized or small timber trees of 
varying importance in India, S. Africa, Australia, New Zealand, and elsewhere, and 
produce dense, fine-grained woods suitable for carving, turnery, agricultural tools, 
general construction, fuel, &c. One is a medium-sized Indian timber tree of the 
third class. 

Timber Species. 0. ferruginm , Royle. 

General Features of the Wood. See under ‘species’. 

Remarks. See under ‘species’. 


Olea ferruginea, Royle 
Syn. 0. cuspidata, Wall. 

References. Gamble, Man. Ind. Timb., 474; Parker, For. FI. Punj., 321 ( 0. 
cuspidata) ; Kanjilal, For. FI. U.P., 273 (O. cuspidata ); Ind. For., xhriii, p. 175, of 1922; 
Kanehira, Anat. Notes Ind. Woods, 14-15; Troup, Silv. Ind. Trees, ii. 658-660; Troup, 
Ind. Woods and Uses, 201-202; Watt, Com. Pro. Ind., 190; Boulger, Wood, 234 (0. 
cuspidata) ; Winn, Timb., 47, 86, 92, 112, et al. ; Piccioli, Tech, del Legno., 271. 

Trade and Vernacular Names. Olive. Vern. Punj. Kao, kau, khwan, ko\ 
U.P. Kahu ; Jaunsar, Kau ; Afgh. Zaitun. 

Habit and Distribution. A moderate-sized to large tree. Parker states that it 
occasionally attains 50 ft. in height, and 10 to 12 ft. in girth. More often 5 ft. to 
6 ft. in girth, with a short, moderately straight and cylindrical bole. Found in the 
Suliman and Salt Ranges and Outer Himalayas as far east as the Jumna in Jaunsar. 
Also in the Kagan Valley, Chamba, and Kunawar, ascending to 6,000 ft. Cultivated 
in the plains. 

Supplies. P. C. Kanjilal states that is fairly common in Jaunsar; Parker states 
that it is common in the west of Jhelum, in the Salt Ranges, the lower hills of 
Rawalpindi, and in the Hazara District, but says that most of these forests have been 
cut over for firewood, so that the stock now available is chiefly from coppice shoots, 
the logs from which would produce large supplies of tool handles. He suggests work¬ 
ing the forests for this class of material in conjunction with the firewood fellings, and 
selecting the straight pieces for handles. The North-Western Railway at present 
obtain their supplies of wood for tool handles from the Trans-Indus forests, through 
Kohat. In Jaunsar and elsewhere the trees are much lopped for fodder, and in 
consequence form rounded crowns and produce fairly straight shoots, which are 
much prized for walking-sticks. 

General Characteristics of the Wood. Sapwood whitish; heartwood vari¬ 
able in colour from light brown with close, narrow, darker streaks through shades 
of olive-brown to deep purple, regularly shaped; in the darker samples the stria- 
tions are hardly noticeable; dull to somewhat lustrous, with smooth oily feel, 
without characteristic odour or taste, very heavy to extremely heavy (sp. gr. 
approx. 103), straight-grained or somewhat shallowly interlocked-grained, very 
fine- and even-textured. 

Structure of the Wood : 


Growth rings distinct with the naked eye (in the lighter samples), delimited by darker 
concentric bands in the transverse section and by narrow parallel striae on the radial 
surface, 12-16 per inch; these darker bands apparently consist in part of the summer- 
wood of one ring and in part of the early springwood of the succeeding ring, as a narrow, 
more or less continuous line of terminal parenchyma is sometimes present near the middle. 
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Vessels very small to extremely small, appearing light brown punctate in the trans¬ 
verse section at low magnifications and the dots more or less confluent through the middle 
of the ring, largest and most numerous through the central portion of the ring, grading 
gradually to smaller vessels in the springwood and summerwood but exhibiting no great 
variation in size within a seasonal increment, open or plugged with tyloses or deposits 
of yellowish gum, frequently with contiguous rays on one but rarely on both sides, 
forming extremely fine vessel lines along the grain partially filled with tyloses and gum, 
for the most part solitary and in radial rows of 2-3 and through the central portion of the 
ring often joined together by parenchyma into larger aggregations, less commonly in 
small rounded or irregular clusters, unevenly distributed (most numerous in the central 
portion of the ring), 18-58 per mm. 2 ; vessel segments short (210-425p), thick-walled, 
truncate or abruptly tailed at the ends, the largest 80-90 y in diameter; perforations 
simple, nearly horizontal to oblique; inter-vessel pits numerous, minute, orbicular 
or nearly so to polygonal, with broad border and rounded (punctate) orifice, the maxi¬ 
mum diameter 3-4 y ; pits leading to contiguous rays very numerous to each ray cell, 
similar to the inter-vessel pits but semi-bordered, the maximum diameter 3-4 y ; tyloses 
frequent in the heart-wood, small and forming foam-like masses occluding some vessel 
segments, medium thin-walled; yellow or brownish-yellow gummy deposits frequent. 

Parenchyma paratracheal, paratracheal-zonate, terminal, and metatracheal, in 
cambiform rows of mostly 4-7 units along the grain; (a) paratracheal parenchyma 
abundant, forming an irregular, 1-several (mostly 1-3) seriate sheath which is frequently 
interrupted by rays and not infrequently by fibres contiguous to the vessel, through the 
central portion of the ring passing over gradually into lateral, ragged and irregular, 1-5 
or more seriate extensions of (b) paratracheal-zonate parenchyma which unite adjacent 
vessels in an irregular manner; cells of ‘a’ parenchyma flattened where contigous to the 
vessel wall, the maximum diameter 30-42 y ; cells more remote from the vessels (‘a’ or 
* b ? parenchyma) smaller, more or less angled and frequently flattened in the radial or 
tangential plane, the maximum diameter 25-33 y ; (c) terminal parenchyma sporadic; 
when present, forming a broken, 1-2 (mostly 1) seriate line embedded in the dark zone 
of fibrous tissue (see under Growth rings) marking a growth ring; cells similar to those 
of the ‘b’ parenchyma; (d) metatracheal parenchyma abundant, most frequent through 
the central portion of the ring, diffused through the fibrous tracts and passing by degrees 
into * b ’ parenchyma; cells similar to those of the ‘ b ’ parenchyma; pale yellowish gummy 
deposits occasional in all types of parenchyma; crystals wanting; starch deposits present 
in the outer rings. 

Fibres libriform, fine, occasionally contiguous to the vessels, angled and smaller than 
the parenchyma cells in the transverse section and aligned in definite radial rows, some¬ 
what finer and thicker-walled toward the outer margin of the ring, forming (with the fibres 
in the early springwood of the succeeding ring) a fairly broad dark band indicating 
seasonal growth fluctuation, non-gelatinous, in part septate, 635-1,320 y long, 17-23 y 
in diameter; walls 4-8 y thick; inter-fibre pits fairly abundant, largely confined to the 
radial walls, simple by reduction, with long, slit-like, nearly vertical orifice; yellowish 
gummy infiltration occasional in the fibre lumina. 

j Rays not distinct with the naked eye, fine, fairly close (11-13 per mm.), separated 
by 1-10 fibres, frequently contiguous to the vessels, of the same colour as the background 
forming a very fine, low, inconspicuous fleck on the radial surface, 1-3 (mostly 1-2) 
seriate, heterogeneous with central portion of ‘ horizontal ’ cells and 1-2 (mostly 1) rows 
of ‘upright' cells on one and generally on both margins, the largest 30-38 y wide and up 
to 8 plus cells' and 215 plus y in height; the simple rays rarely unite along the grain 
forming compound rays; pits leading to contiguous vessels numerous to each ray cell, 
minute, orbicular or nearly so to polygonal, with wide semi-border and rounded (punctate) 
orifice, the maximum diameter 3-4 y ; gummy infiltration sparse to abundant in the ray 
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pale yellow or brownish-yellow; crystals wanting; starch deposits frequently 
present in the outer rings. 

Summary. A very heavy to extremely heavy, straight-grained or shallowly inter- 
locked-grained, very fine- and even-textured, oily, light brown to olive-brown or deep 
purple wood, the lighter samples frequently striated with narrower darker bands; 
featured anatomically by narrow seasonal rings which are visible with the naked eye and 
are delimited by darker bands of fibrous tissue containing few or no vessels, very small 
to extremely small vessels which are larger and more numerous through the central por¬ 
tion of the ring and are borne for the most part solitary and in radial rows of 2-3, abun¬ 
dant paratracheal parenchyma which frequently extends across the rays in the central 
portion of the ring and unites adjacent vessels or vessel groups, sporadic terminal paren¬ 
chyma in a narrow interrupted line, fine libriform fibres in definite radial rows forming 
extensive but irregularly distributed tracts, and fine, fairly close, low rays which form 
a fine, inconspicuous fleck pn the radial surface; turns well and works to a hard, smooth, 
oily surface; a valuable, often handsomely figured and ornamental timber. 

Material. Gamble Specimen, No. 5891. 

Mechanical Properties. Wt. at 12 per cent, moisture content 66 lb. per c. ft. 
A very strong, elastic, hard timber. It was tested by L. N. Seaman at the Forest 
Research Institute, Dehra Dun, in connexion with a special hammer and tool 
handle investigation, together with several other species, the results of which are 
given on pages 175 to 180 of vol. xlviii of 1922 of the Indian Forester. The following 
is a summary of results obtained on olive, which are compared with figures for 
Anogeissus latifolia, also a very strong and elastic timber. 


Results of tests on hammer handles. 



Static bending. 

Impact bending . 

Moisture , 
percentage 
of air-dry 


Fibre Stress 
at E. L. y in 

i 

Max. Load , in j 

Fibre Stress 
at E . L.y in 

Inches , drop 
causing 

Species. 

lb. per sq. in. 

lb. per sq. in. 

lb. per sq. in. 

failure. 

material. 

Olea ferruginea 

7,74.2 

21,151 

34,672 

8-2 

! 

12 

Anogeissus latifolia 

10,591 

20,737 

32,402 

9-3 

12 


L. N. Seaman analyses the figures in detail and comes to the conclusion that the two 
species are equal in so far as strength for tool handles is concerned, and that both 
are eminently suitable for that purpose. Experience shows that olive stands storage 
better than bakli, as the latter is somewhat liable to become brittle with keeping. 

Seasoning. The timber seasons fairly well, though care has to be taken that 
the material is protected from hot winds, as otherwise wavy cracks develop, which, 
though not long, frequently extend to a considerable depth. Large logs should be 
converted as soon after felling as possible and the material close-stacked under 
cover. Smaller pieces can be seasoned in billet form, preferably in squared piles 
like stacked firewood. 

Durability and Adaptability to Treatment. Durable. Not the class of 
timber which requires antiseptic treatment. 

Working Qualities. Not very difficult to saw, considering its hardness. It can 
be brought to a beautiful smooth surf ace,but some trouble was experienced in obtain¬ 
ing this finish, as the grain picks up in small flakes. It takes a beautiful polish. 

Uses, Present and Prospective. The timber is much prized in India, and 
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;iy so, for turnery, hammer handles, walking sticks, combs and ploughs, 
roup says that it is used for ginning machines in the Punjab. The North-Western 
Railway uses it extensively for all classes of shafts and handles oi tools, and this is 
one direction in which its use might be extended. It is a beautiful wood, which 
varies considerably in colour from light brown to nearly black, the lighter varieties 
being figured with darker lines. It should be valuable for inlay work in its darker 
shades and for small panels when of lighter colour; it might also be tried for 
mathematical instruments, such as set-squares, rulers, &c., and as sliced veneer in 
cabinet-work. It yields an excellent firew ood. A species which should be protected 
and cultivated for the valuable timber which it produces, as also for its leaf-fodder 
and fruits. 
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References. Brandis, Ind. Trees, 454-465; Gamble, Man. Ind. Timb., 478-489; 
Hooker, FL Br. Ind., iii. 621-672; Heyne, Nutt. Planten, 2 Druk, ii. 1271-1293; Moll, 
Mik. Holzes, iv. 561-652; Foxw., Com. Woods Mai. Penin., 94,95; Ridley, FI. Mai. Penin., 
ii. 320-369; Bargagli-Petrucci, Sulla struttura dei legnami raccolti in Borneo dal Dott. 
O. Beccari, Malpighia, xvii (1903), 84; Foxw., Timb. Br, N. Bor., 28, 38 ; Lecomte, 
Bois Indo-Ch., 178-180 ; Brown, Min. Pro. Phil. For., i. 76, 406; ii. 168, 370, 403; iii. 
81, 221; Foxw., Indo-Mal. Woods, 550-552; Kanehira, Iden. Phil. Woods, 42-43; 
Schn., Com. Woods Phil., 202-205; Whitford, Phil. For., ii. 94-96; Lecomte, Bois 
Madagas., 133-135; Unwin, W, Afr. For. and Forestry, 58, 78, 88, 110, 142, el ah; 
Sim, Native Timb. S. Africa (1921), 76; Baker, Hardwoods Austr., 318; Burgerstein, 
Anat. Unters. samoanischer Ilolzer, Denkschr. Wiener. Akad., Bd, 84 (1908), 461-462; 
Brown, Sec. Xylem Haw. Trees, 343-349; Rock, Indig. Trees Haw. Is., 407-414; Stone, 
Timb. Com., 164; Garein, Apocynees, Diss., Lyon (1889); Leonhard, Beitr. z. Anat. d. 
Apocynaceen, Bot. Centrbl., Bd. xlv (1891); Solereder, Holzstructur, Diss., Munchen 
(1885), 175; Spire, Contr. a l^tude d. Apocynees., Diss., Paris (1905); Stone, Les bois 
utiles de la Guyane frangaise, Ann. d. Mus^e Colonial de Marseille, Ann6e 26 (1918) 51; 
Ursprung, Beitr. z. Anat. u. Jahresringbildung trop. Holzarten, Diss., Basel (1900), 54; 
Burgerstein, Anat. Unters, argentinischer Holzer., Ann. d. k. k. Naturh. Hof museums, 
Bd. xxvi (1912), 4-5; Mell and Brush, Quebracho Wood and its Substitutes, U.S. Dept. 
Agr., For. Serv. Cir. 202 (1912); Pfeiffer, Houtsoorten Suriname, Deel 1. 435-443; 
Record, Boxwoods of Commerce, Bull. Tor. Bot. Club (U.S.A.), No. 48, 297-306; Record 
and Garratt, Boxwoods, Yale Forestry School (U.S.A.), Bull, 14 (1925), 47-57; Solereder, 
Sys. Anat. Dicots., i. 528; ii. 983; Engler u. Prantl, iv, No. 2, 109-189. 

The Apocynaceae consist of erect or climbing shrubs, rarely herbs or trees, 
mostly with milky juice, with opposite or whorled or rarely alternate entire leaves, 
perfect regular flowers in cymes, panicles, or solitary, and fruits consisting of two 
free or connate follicles or sometimes berry-like or drupe-like. About 130 genera 
and 1,100 species are recognized which are widely distributed throughout the 
world in tropical and subtropical regions, a few genera extending into the 
temperate zones. 

Considered as a group, the Dogbane family is of little significance in forestry, 
as comparatively few of these plants attain to the stature of timber trees. 
Alstonia> Holarrhena and Wrightia of the Old World, and more especially of the 
Indo-Malayan region, include small or medium-sized trees which produce soft and 
fine-textured, whitish or yellowish woods, suitable for carving and turnery. 
Various species of Gerber a and Ochrosia are important constituents of tidal forests 
in Madagascar, the Indo-Malayan region, tropical Australia and in Polynesia. 
Gonioma Kamassi, E. Mey., a small evergreen tree of South Africa, is the source of 
Knysna or Kamassi boxwood; this fine-textured yellow wood is well known in 
the European trade and is used for shuttles, bobbins., &c. At least 15 genera of 
this family are found in tropical America, but, with the exception of Aspido- 
sperma , these are practically valueless as a source of timber. This genus con¬ 
sists of over 60 known species and includes some of the most valuable timbers of 
Brazil. 

The woods of the Dogbane family range from white through shades of yellow 
to rose-yellow, rose-red, reddish-brown, or light brown, the lighter shades pre- 

N 2 



APOCYNACEAE uULj 

iinating; some are uniformly coloured throughout, like boxwood (Buxus 
sempervirens, Linn.), others are variously streaked or mottled with darker lines or 
patches; heartwood. is wanting in the great majority. The weight and hardness 
fluctuate between wide extremes; the light and soft types are represented by 
various species of Cerbera, Plumeria , Alstonia , &c.; Wrightia tinctoria, R. Br., 
occupies an intermediate position; the other extreme is exemplified by the very 
hard and heavy timbers which belong to the genus Aspidosperma (especially A. 
Quebracho-bianco , Schl.). The grain varies from straight to irregular, interlocked, 
or twisted; the texture is usually very uniform and ranges from medium to fine or 
very fine. 

Growth rings are generally inconspicuous or wanting; where present, they are 
usually delimited by denser tissue in the outer portion of the ring and rarely by 
terminal parenchyma. The vessels are in the main medium-sized to small or very 
small, and exhibit little variation in size within a growth increment; the typical 
arrangement is in radial rows of 2-6 or more and the groups are quite evenly 
distributed though often somewhat distant; spiral thickening has been reported 
in the vessels walls of Vinca , Garissa and Tabernaemontana . The development of 
parenchyma may be scanty or abundant; paratracheal parenchyma is always 
present; the metatracheal parenchyma, when present, may be diffused or zonate, 
and in the latter case the fines are generally fine and close together. Terminal 
parenchyma occurs in some of the Aspidosperma species and possibly in other 
genera. The fibres range from medium coarse to medium fine or fine. The wood 
rays are generally fine and frequently very close; in the Indian commercial woods 
of this family two types of rays occur, a uniseriate type consisting wholly of * up¬ 
right ’ cells and a broader form 2-several seriate and consisting of ‘horizontal 5 cells 
through the central portion, with uniseriate margins of 2-several rows of ‘upright’ 
cells. Anomalous secondary thickening of several types is found in this group, 
especially in the liana forms, resulting in (a) a furrowed xylem, (b) islands of 
phloem scattered irregularly in the wood, or (c) in interxylary phloem strands. 

The Apocynaeeae are represented in India by at least 30 genera and over 70 native 
and naturalized species. Four species are small or medium-sized commercial trees 
of the second class, included in three genera. 


ALSTONIA, R. Brown 

References. Brandis, Ind. Trees, 458-459; Hooker, FI. Br. Ind., iii. 641-643; 
Den Berger, Proof. Bosch., Java, Med. vii. 49; xiii. 153-156; Heyrve, Nutt. Planten, 2 
Druk, IL 1275-1279; Moll, Mik. Holzes, iv. 610-626; Ridley, FI. Mai. Penin., ii. 345- 
348; Foxw., Indo-Mal. Woods, 550-551; Sehn., Com. Woods Phil., 203-204; Whitford, 
For. Phil., ii. 95; Unwin, W. Afr. For. and Forestry 58, 111, 143, 390; Hopkinson, Beitr. 
z. Mikrographie trop. Holzer, Beih. Centrbl., Bd. 29, Abth. 2 (1912), 445; Jentsch., Der 
Urwald Kameruns, Beih. z. Tropenpflanzer, Bd. xii (1911), 152. 

Size and General Distribution. Alstonia consists of over 30 species of trees 
or rarely upright shrubs with mostly 3-4-nately whorled, simple, entire leaves, 
perfect flowers in subterminal corymbose cymes, and fruits consisting of two 
distinct, long, linear follicles. One species occurs in tropical Africa. The re¬ 
mainder are distributed through the Indo-Malayan region, Australia and Polynesia. 
A. scholar is, R. Brown, the species herein described, has a wide range outside of 


vicrni i° 



(10 x) 


233. ALSTONIA SCHOLARIS, R. BROWN 









Scale: one space » 


15 6 | 7 [8 j 9 

-^millimeter = 100 microns (/x) » ^ inch 

(110 X) 


Photomicrograph by H. P. Brown 


233. ALSTONIA SCHOLARIS, R. BROWN 


















































<SL 


APOCYNACEAE 

extending southward into Ceylon, and into the Malay Peninsula and 
Archipelago, and eastward to the Philippine Islands. 

Timber Species. A. scholaris , R. Brown. 

General Features of the Wood. See under ‘species \ 

Remarks. See under ‘species’. 


Alstonia scholaris, R. Brown 

References. Gamble, Man. Ind. Timb., 483; Gamble, FI. Mad., pt. v, 810; Talbot, 
For. FI. Bom., ii. 215; Rodger, For. Pro. Burm., 35; Haines, For. FI. Chota Nagpur, 
425; Ind. For. Rec,, ix,pt. v, 23; Kanehira, Anat. Notes Ind. Woods, 15; Nordlinger, 
Quersehnitte, Bd. x (1882), 2; Pearson, Com. Guide For. Econ. Pro. Ind., 144; Troup, 
Silv. Ind. Trees, ii. 668; Troup, Ind. Woods and Uses, 74; Watt, Com. Pro. Ind., 60-61, 
627; Den Berger, Proef. Bosch., Java, Med. xiii. 153-154; Heyne, Nutt. Planten, 2 Druk, 
II. 1277-1278; Kramer, Proef. Bosch., Java, Med. xii. 26; Moll, Mik. Holzes, iv. 610- 
618; Pfeiffer, De waarde van wetenschappelijk onderzoek voor de vaststelling van tech- 
nische eigenschappen van hout, Diss., Delft (1917), 23, 112, 287; anon., Agr. Bull. Str. 
and Fed. Mai. States, n. ser., ii (1903), 114; Ridley, Timb. Mai. Penin., Agr. Bull. Str. 
and Fed. Mai. States, n. ser., i (1902), 216; Foxw., Timb. Br. N. Bor., 10, 38; Foxw., 
Indo-Mal. Woods, 550-551; Kanehira, Iden. Phil. Woods, 42; Schn., Com. Woods Phil., 
203-204; Whitford, For. Phil., ii. 95; Boulger, Wood, 85, 90,161; Winn, Timb., 83, 107; 
Blits, De Anat. bouw der Oost-Indische ijzerhoutsoorten, Bull. Kolonial Mus. te Haar¬ 
lem, No. 19(1898), 52; van Eeden, Houtsoorten van Nederiandseh. Oost-Indie (1906), 
174; Gehmacher, Ueber den anat. Bau einiger Korkholzer, Oesterr. Bot. Zeitschr. (1884), 
154; Leonhard, Beitr. z. anat. d. Apocynaceen, Bot. Centrbl., Bd. xlv (1891), 37-40. 

Trade and Vernacular Names, Chatiyan or Shaitan wood. Veen. Ass. 
Satiana , sattni ; Beng. Chatwan , chatinn , satiani; Nepal, Chatiyan ; Lepcha, Purbo ; 
Bom. Mar. Satwin , saptaparni ; Kan. Mudhol , kodale, madale , kadusale, hale ; Burm. 
Lettok ; S. Ten. Taungmeok , sega; Sh. Maiyanghkao; Mad. Tel. Eda-kula; Tam. 
Mukampalei , pala ; Uriya, Chliatiavxz ; Sant. Chatni ; Kol Kunumung ; U.P. Hindi, 
Satiun , chatiun, satwin , satni ; Kumaon, Lationj . 

Habit and Distribution. A very large tree, up to 8 ft. in girth and over, with 
a 40 ft. straight but often buttressed stem. Found from the Jumna eastwards, 
through the United Provinces, Bengal, Assam, scarce in Bihar and Orissa and 
Chota Nagpur. Not found or very scarce in the Central Provinces, rare in the 
Northern Circars, scarce in the Bombay and Madras Deccan, but common in the 
West Coast forests of both Presidencies. Widely distributed, but scattered, in 
Upper and Lower Burma. 

Supplies. Though this species has a very wide distribution, it is nowhere really 
common, so that only small quantities may be expected from any one locality. 
Rodger estimates the annual out-turn from Burma at 100 tons per annum. Some 
30 to 100 tons could be procured from the Bengal Divisions and the same quantity 
from Divisions in Assam. Messrs. Harrison and Crossfield, of Quilon, state that sup¬ 
plies are limited in Travancore and Cochin. The West Coast Divisions could each 
supply some 30 to 50 tons per annum, but as this timber is generally cut with other 
soft woods for packing cases, it is difficult to obtain reliable figures of out-turn. 

General Characteristics of the W ood . Uniformly white when first exposed, 
turning yellowish-white to pale brown with age, frequently discoloured by fungal 
stain; heartwood not distinct; quite lustrous, working smooth, without character- 
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^iat4^odour, with bitter taste when fresh, very light to light (sp. gr. approx. 0*47), 
very straight-grained, medium fine- and even-textured. 

Structure of the Wood : 

Growth rings inconspicuous or wanting; when present, delimited by slightly denser 
and darker fibrous tissue in the outer portion of the ring, 3-6 per inch. 

Vessels medium-sized to small or very small, the orifices of the larger not distinct 
with the naked eye, exhibiting no variation in size correlated with growth rings or slightly 
larger through the central portion of the ring, open or plugged with tyloses, frequently 
with contiguous rays on one but seldom on both sides, forming fairly fine straight vessel 
lines along the grain containing occasional deposits of tyloses, occasionally solitary, for 
the most part in radial rows of 2-5 (mostly 2-3), in short double rows, or in radial clusters, 
quite evenly distributed (the groups), 3-11 per mm. 2 ; vessel segments 510-1,100 y long, 
medium thin-walled, abruptly or attenuate-tailed at the ends, the largest 180-200 fi 
in diameter; perforations simple, mostly oblique; inter-vessel pita numerous, oval to 
orbicular or angular through crowding, with broad border and linear orifice, frequently 
confluent, the maximum diameter 5-7 y ; pits leading to contiguous rays numerous to 
each ray cell, oval to orbicular, with narrow to wide semi-border and rounded to lenticular 
orifice, the maximum diameter 4-6 y ; tyloses fairly abundant and plugging some of the 
vessels, small, globose, very thin-walied; yellow gummy deposits occasional. 

Parenchyma paratracheal, paratracheal-zonate, and metatracheal, in cambiform 
rows of 5-8 (mostly 8) units along the grain which occasionally contain 1-several crystals 
or are further divided into locules containing 1-several crystals; the crystals may be of 
nearly uniform size or one crystal may be much larger than the others; (a) paratracheal 
parenchyma sparse, forming a 1-2 (mostly 1) seriate sheath about the vessels and vessel 
groups which is interrupted by rays and fibres contiguous to the vessel; cells often large 
(especially those in contact with the vessel walls), flattened, the maximum diameter 
65-72 y ; (b) paratracheal-zonate parenchyma very abundant, forming concentric, mostly 
continuous, more or less wavy and ragged, 1-5 (mostly 2-3) seriate lines separated by 
4-25 (frequently 15-20) fibres; the lines seldom fork or end blindly; number of lines 
per mm. 1-4, closest toward the outer margin of the ring; cells of ‘ b * parenchyma angu¬ 
lar, not appreciably flattened either in the tangential or the radial plane, the maximum 
diameter 30-45 y ; (c) metatracheal parenchyma extremely sparse, diffused through the 
fibrous bands, the cells similar to those of the ‘ b * parenchyma but smaller; yellow gummy 
infiltration sparse, occasional in all types of parenchyma; crystals frequent in the ‘ b 5 
parenchyma and occasional in the 4 c 9 parenchyma, solitary or several in a cell or locule, 
one crystal frequently much larger than the others; starch deposits not observed. 

Fibres non-libriform, medium coarse, with abruptly pointed ends, frequently con¬ 
tiguous to the vessels, more or less angled in the transverse section and aligned in radial 
rows in 4—25 (mostly 15-20) seriate, wavy bands which alternate with the lines of zonate 
parenchyma, non-gelatinous, non-septate, 850-2,425 y long, 34-38 y in diameter; walks 
2-4 y thick; inter-fibre pits abundant, most numerous oirthe radial walls, bordered, with 
oval court and slit-like, steeply oblique orifice extending beyond the margin of the pit 
cavity; fibre lumina without infiltration. 

Rays not distinct with the naked eye, fine, fairly close (7-10 per mm.) and lighter than 
the background in the transverse section, separated by 2-8 rows of fibres, frequently con¬ 
tiguous to the vessels, of the same colour as the background forming a fine, inconspicuous 
fleck on the radial surface, 1-3 seriate, heterogeneous, divisible on the basis of size 
and composition into two types; (a) narrow rays consisting wholly or almost wholly of 
4 upright * cells, uniseriate or occasionally with paired cells, less numerous than the broader 
rays, 1-6 plus cells and up to 440 plus y in height; the individual cells are plainly visible 
with a 10 X lens on the quarter section; ( b) broader rays 2-3 (mostly 2) seriate and 55- 
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^ wide alld consisting wholly of ‘horizontal ’ cells through the central portion, tapering 
at one or both ends to uniseriate margins of 1-several rows of ‘upright ’ cells, the margins 
occasionally uniting along the grain forming compound rays extending over 2-several 
tiers; maximum height of ‘ b ’ rays (where not compound) 18 plus cells and 740 plus u,; 
intercellular spaces abundant; pits leading to contiguous vessels numerous to each ray 
cell, oval to orbicular, with narrow to wide border and rounded to lenticular orifice, the 
maximum diameter 4-6ft; yellow gummy infiltration sparse, forming a thin parietal 
&yer; crystals occasional in the ray cells, solitary or several together and then one crystal 
frequently larger than the others; starch deposits present in the outer ring. 

Summary. A very light, straight-grained, medium fine-textured, uniformly white 
to yellowish-white or pale brown wood; with low infiltration content and hence dis¬ 
colouring quickly with fungal stain unless promptly seasoned; featured anatomically 
by inconspicuous growth rings or their absence, medium-sized to small or very small 
vessels borne for the most part in radial rows of 2-3, rather long vessel segments with 
oblique ends equipped with simple perforations, concentric, mostly continuous, wavy, 
1-5 (mostly 2-3) seriate lines of paratracheal-zonate parenchyma separated by broad, 
4—2.) (mostly 15-20) seriate bands of medium coarse fibres, and narrow, medium close 
rays of two types which form an inconspicuous fleck on the radial surface; a soft, light, 
non-ornamental, perishable timber of the second class. 

Material. Gamble Specimen, No. 5886. 

Mechanical Properties. Wt. at 12 per cent, moisture content 26 to 30 lb. per 
c. ft. No recent strength tests have been made on this timber. Gamble, quoting 
Kyd, gives P = /10, and Bourdillon P = 416. Such divergencies in results indicate 
the necessity for further tests. 

Seasoning. Air-seasoning experiments were carried out in the Wynaad 
Division of Madras, and C. V. Sweet, summarizing the results, states that the 
susceptibility to discoloration, decay, and insect attack were the principal character¬ 
istics attending the seasoning of this species. Other defects were negligible. Water¬ 
seasoning and green conversion gave the best results; seasoning in the log and 
girdling resulted in marked damage by borers, discoloration and decay. 

Durability and Adaptability to Treatment. The timber is not durable, 
but will last about as long as that of Bombax malabaricum. F. J. Colley calls it durable 
for its class. It is possible that seasoning in running water would tend to increase 
durability as it. does with simul. The wood has not been antiseptically treated, 
but can probably be easily preserved in this way; when the timber is to be used for 
boxwood purposes, chloride of zinc is recommended. 

Working Qualities. Very easy to saw and work, and finishes to a dull, 
moderately smooth surface. Tests at Dehra Dun showed that it peeled easily on a 
rotary cutter and made up into a fair three-ply board. 

Uses, Present and Prospective. Used in all localities where available for 
packing cases and tea boxes. Talbot states that in Bombay it is used for boxes, 
furniture, sword scabbards, and coffins. Rodger adds blackboards and carving to 
the above uses for Burma. It was tried by a Calcutta firm for match making, and 
passed as of second-class value for that purpose. Were it more common it could 
usefully be employed for three-ply work. 
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HOLARRHENA, R. Brown 

References. Brandis, Ind. Trees, 459; Hooker, El. Br. Ind., iii. 644-045; Ridley, 
El. Mai. Penin., ii. 348-350 ; Unwin, W. Afr. For. and Forestry, 112,142. 

Size and General Distribution. Holarrhena consists of some 25 species of 
shrubs or trees with opposite, simple, entire leaves, white; often showy and fra¬ 
grant, perfect flowers in terminal or axillary, corymbose or simple cymes, and fruits 
consisting of 2 long terete follicles bearing oblong or linear seeds with a terminal 
coma. At least 8 species occur in tropical Africa and Madagascar, and the remainder 
are distributed through south-eastern Asia from India and Ceylon, through the 
Malay Peninsula to Cochin-China and the Philippine Islands. H. antidysenterica , 
Wall., is a small or medium-sized Indian and Siamese tree which is common in 
deciduous forests and often gregarious. The bark, leaves, fruits and seeds of this 
species are used medicinally, the first as a tonic and febrifuge and in dysentery, 
hence the specific name. 

Timber Species, H. antidysenterica, Wall. 

General Features of the Wood. See under * species \ 

Remarks. See under ‘species \ 


Holarrhena antidysenterica, Wall. 

References. Gamble, Man. Ind. Timb., 484; Gamble, FI. Mad., pt. v, 811; Talbot, 
For. FI. Bom., ii. 217; Parker, For. FI. Punj., 329; Kanjilal, For, FI. U.P., 278; 
Haines, For. FI. Chota Nagpur, 426; Rodger, For. Pro. Burm., 36; Witt, Desc. List Nor. 
and Berar Cire., C.P., Serial No. 351; Ind. For. Rec., ix, pt. v, 37; For. Bull. Econ. 
Series, No. 66 of 1925; Kanehira, Anat. Notes Ind. Woods, 15; Pearson, Com. Guide 
For. Econ. Pro. Ind., 57, 117, 144; Troup, Silv. Ind. Trees, ii. 664-668; Troup, Ind. 
Woods and Uses, 165; Watt, Com. Pro. Ind., 640; Foxw., Indo-Mal. Woods, 165. 

Vernacular Names. Ass. Dudcory ; Garo, Madmandi ; Bihar, Dudhiari\ 
Beng. Kurchi; Bom. Mar. Kuda , kura, dowla\ Guj. Dhcnvda ; Kan. Koodsaloo, 
korchu\ Burm. Lcttolc, lettokgyi ; Sh. Mai-yang, mai-hkao-long ; Kc. Danghkyam , 
danghkyam - kaba ; C.P. Kura, dudhi , kuraiya, kuda, kurakat , kali, indrajan ; Bhil. 
Ankhria; Gond. Samolca, girchi\ Mad. Tel. Pala, kodaga ; Tam. Vepali ; Mai. 
Kodaga ; Punj. Kangra, Keor, keivar ; Simla, Kura ; Sant. Hat, leurdu ; U.P. Hindi, 
Kura , kuri, karra, kuar ; Uriya, kherwa, pita korwa, patru kurwa. 

Habit and Distribution. A large shrub, more often a small tree, which rarely 
attains 3 ft.jn girth, with a moderately straight and cylindrical stem. Found from 
the Chenab eastwards, throughout the deciduous forests and semi-deciduous forests 
of India and the dry forests of Burma. 

Supplies. Though only available in small sizes and in short lengths, large 
quantities would be available from every Province were a regular demand to arise. 
For instance, it is very common in the Kangra Division of the Punjab, and in nearly 
all Districts of the United and Central Provinces; very common in Gujarat, but 
there the species grows to little more than a large shrub; elsewhere in the Bombay 
Presidency, in such Divisions as Nasik, Poona, Satara, Thana and Khandesh, it is 
found as a small, extremely comm on tree. The same may be said of Bihar and Orissa 
and Madras. Though perhaps not quite so common in Bengal and Assam, it grows 
in these Provinces to a moderate size. In Burma it is common as a small tree 
in scrubby, open forests. 
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^.^4ekbbax Characteristics of the Wood. Uniformly white when first ex¬ 
posed, turning yellowish-white to light yellowish-brown with age; heartwood not 
distinct; quite lustrous, working smooth, without characteristic odour, with bitter 
taste when fresh, light (sp. gr. approx. 0*55), very straight-grained, very fine- 
and even-textured. 


Structure of the Wood : 

Grotvth rings distinct but inconspicuous, delimited by faint lines traceable to denser 
fibrous tissue and closer lines of zonate parenchyma in the outer portion of the ring, 
7-12 per inch. ' 

Vessels very small to extremely small, the orifices of the larger appearing small with 
a hand-lens (10 X), slightly larger through the central portion of the ring (especially in 
the wider rings) but exhibiting no great variation in size within a given growth increment, 
open or rarely partially or wholly plugged with deposits of creamy-yellow gum, frequently 
with contiguous rays on one but seldom on both sides, forming extremely fine, straight 
vessel lines along the grain, seldom solitary, for the most part in radial rows of 2-6 
(mostly 2-4), rarely in short double rows or in radially aligned clusters, quite evenly 
distributed (the groups), 40-71 per mm. 2 ; vessel segments 165-725^ long, medium 
thick-walled, truncate or abruptly or attenuate-tailed at the ends, the largest 80—90 /x 
in diameter; perforations simple, mostly oblique; inter-vessel pits numerous, small, 
oval to orbicular or angular through crowding, with broad border and lenticular 
orifice reaching nearly to the margin of the pit cavity, the maximum diameter 4-5 y; 
pits leading to contiguous rays numerous to each ray cell, oval to orbicular, with narrow 
or wide semi-border and rounded to lenticular orifice, the maximum diameter 3-4 y. ; 
tyloses not observed; deposits of creamy-yellow gum occasional, forming a parietal layer 
or plugging the vessels. 

Parenchyma paratracheal and metatracheal, in cambiform rows of 5-10 (frequently 
8) long narrow units along the grain some of which are occasionally divided further by 
transverse septa into a series of several locules containing solitary crystals; (a) para¬ 
tracheal parenchyma sparse, restricted to occasional cells contiguous to the vessels or 
vessel groups; cells flattened to conform to the vessel wall, with maximum diameter of 
27-34 y ; (6) metatracheal parenchyma abundant, (1) in part diffused through the fibrous 
tissue, (2) for the most part in concentric, irregular, ragged, 1-3 (mostly 1-2) seriate rows 
which unite adjacent rays and form a fine reticulum or extend across several rays in 
interrupted lines; rows or lines 15-20 per mm., closest toward the outer margin of 
the ring; cells of ‘h’ parenchyma angular, not appreciably flattened either in the 
tangential or radial plane, the maximum diameter 27—30 y ; pale creamy-yellow gummy 
infiltration sparse, occasional in both types of parenchyma in a thin parietal layer; 
crystals fairly abundant in the ‘ b 5 parenchyma, solitary in locules arranged in short series 
of several along the grain; starch deposits not observed in the sample examined, probably 
abundant in the outer rings. 

Fibres non-libriform to semi-libriform, medium fine, frequently contiguous to the 
vessels, more or less angled in the transverse section and aligned in radial rows, non- 
gelatinous, non-septate, 800-1,445 y long, 20-30 (mostly 20—27) y in diameter; walls 
2-4 g thick; inter-fibre pits numerous, most abundant on the radial walls, bordered, with 
oval court and slit-like, steeply oblique orifice extending beyond the margin of the pit 
cavity; fibre lumina without infiltration. 

^ Rays not distinct with the naked eye, fine, close (13-16 per mm.), separated by 
1-5 fibres, frequently contiguous to the vessels, of the same colour as the background 
forming a fine, inconspicuous fleck on the radial surface, 1—4 seriate, heterogeneous, 
divisible on the basis of size and composition into two types; (a) narrow rays consisting 
wholly of upright cells, uniseriate or rarely with paired cells, about as numerous as the 
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_ rays, 1-3 plus cells and up to 340 plus p in height; the individual cells are visxBIe 

with a 10 X lens on the quarter section; (6) broader rays 2-5 (mostly 2-4) seriate and 
48—53 fjL wide and consisting wholly of horizontal cells through the central portion, 
tapering at one or both ends (t) to uniseriate margins of 1-several rows of 1 upright ’ cells, 
the margins occasionally uniting along the grain forming compound rays extending over 
2-several tiers; maximum height of ‘ b ’ rays (where not compound) 20 plus cells and 
460 plus p; pits leading to contiguous vessels numerous to each ray cell, oval to orbicular, 
with narrow or wide semi-border and rounded to lenticular orifice, the maximum 
diameter 3-4 p; creamy-yellow gummy infiltration sparse or wanting; when present, 
forming a thin parietal layer; crystals wanting; starch deposits not observed in the 
material examined, probably abundant in the outer rings. 

Summary. A light, very straight-grained, very fine- and even-textured, white 
to yellowish-white or light yellowish-brown wood; with low infiltration content and 
hence perishable; featured anatomically by inconspicuous growth rings delimited by 
narrow light lines, very small to extremely small vessels borne for the most part in 
radial rows of 2-6 (mostly 2-4), sparse paratracheal and abundant metatracheal paren¬ 
chyma, the latter for the most part in concentric, irregular, ragged, 1-3 (mostly 1-2) 
seriate rows which unite adjacent rays and form a fine reticulum, medium fine, more or 
less angled fibres aligned in radial rows, and fine, close, heterogeneous rays of two types 
which form an inconspicuous fleck on the radial surface; comparable in general appear¬ 
ance and structure to Alstonia scholaris, R. Brown, but heavier, harder, and finer- 
textured ; a fine- and even-textured, non-ornamental timber of the second class. 

Material. Gamble Specimen, No. 5852; Hand Specimen, source unknown, No. 480. 

Mechanical Properties. Wt. at 12 per cent, moisture content 35 lb. per c. ft. 
The wood has not been tested for strength at the Forest Research Institute. 
Gamble, quoting Kyd, gives P = 417, while Skinner found P = 562. Moderately 
soft, but very close-grained. 

Seasoning. A timber that seasons well with little difficulty, and develops 
few end-splits or surface-cracks, with little tendency to warping, but liable to 
severe damage by insects. Air-seasoning experiments were carried out in the Gonda 
Division of the United Provinces which proved that seasoning in the log gave 
the best results as it reduced surface-cracking to a minimum. Kinns states that 
seasoning in the log results in blue stain developing, but our experience is that, if 
the logs are stored under cover, this danger is overcome. Kinns also states that 
kiln-seasoning reduces the danger of insect attack and improves the colour of 
the timber. 

Durability and Adaptability to Treatment. Fairly durable under cover; 
the uses to which it is put and for which it is suitable render it unnecessary to treat 
the timber. 

Working Qualities. Easy to saw and machine: a first-class turnery wood. 
For conversion either a band or circular saw can be used. A thin-gauge saw, with 
teeth ground to a front rake of 25°-30°, with a top clearance of 10°-15°, and a 
medium depth of gullet, is advocated by Kinns. One of the nicest turnery woods 
tested, equal to that of Aclina cordifolia, and finishing equally well, but perhaps 
not quite so firm and strong. It would probably peel well on a rotary machine, but 
the logs are generally of too small a size for such an operation to be a commercial 
proposition. A good wood for carving. 

Uses, Present and Prospective. Used everywhere for a variety of small 
articles, such as combs, picture frames, carved boxes, toys, wooden spoons, cups 
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atters, bedstead legs, paper knives, walking sticks, hookah stems, and softie- 
es for furniture. It has been tested for pen holders, mathematical instruments, 
such as set-squares, rulers, scales, &c., brush backs, spools and pirns for silk tex¬ 
tiles, and reported as suitable for such purposes. It is used, according to H. M. 
Coode, as pit-props in the Kolar Gold Mines, and the twigs are used for basket¬ 
making in Gujarat. It was tested for pencil making but found to be too tough. 
Though only small sized logs can be obtained, it must be classed a valuable timber, 
on account of its relative softness and close grain, its working and machining 
qualities, and its uniform light colour. It is suitable for all small articles 
which require machining in manufacture, and attention is specially drawn to its 
possible value for cotton reels, for which there is a large demand and of which 
large quantities are imported into India. 


WRIGHTIA, R. Brown 

References. Brandis, Ind. Trees, 461-462; Hooker, FI. Br. Ind. iii. 652-654; 
Troup, Ind. Woods and Uses, 270; Watt, Com. Pro. Ind., 1131-1132; Heyne, Nutt. 
Planten, 2 Druk, II. 1292-1293; Moll, Mik. Holzes, iv. 638-645; Ridley, FI. Mai. Penin., 
ii. 352-353; van Eeden, Houtsoorten van Nederlandsch. Oost-Indie (1906), 177; 
Lecomte, Bois Indo-Ch., 178-180; Foxw., Indo-Mal. Woods, 551-552; Kanehira, Iden. 
Phil. Woods, 43; Schn., Com. Woods Phil., 204-205; Whitford, For. Phil., ii. 96; Boulger, 
Wood, 168; Leonhard, Beitr. z. Anat. d. Apocynaeeen, Bot. Centrbl., Bd. xlv, (1891), 
37, 131. 

Size and General Distribution. Shrubs or small trees with opposite, simple, 
entire leaves; red, white, or yellow flowers in terminal or sub-axillary sessile cymes, 
and fruits consisting of two linear, erect, connate or distinct carpels containing 
numerous linear compressed seeds with a basal coma. Wrightia is confined to the 
Old World and embraces over 35 species, distributed from tropical Africa, 
S. Africa and Madagascar through southern Asia and Malaya to southern China, 
the Philippines and Australia. Four species are included in the Indian flora, two 
of which are small deciduous timber trees of the second class. 

Timber Species. 1. W. tinctoria , R. Br.; 2. W. tomentosa , Roem. et Schultes. 

General Features of the Wood. Uniformly white or creamy-white to light 
lemon-yellow, sometimes with a distinct rosy cast or with irregular rosy streaks; 
heartwood not distinct; quite lustrous when first exposed, with smooth feel, 
without characteristic odour or with slightly unpleasant odour when first exposed, 
without characteristic taste; very light to moderately heavy, soft to moderately 
hard, straight-grained or wavy or curly-grained in the radial plane, very fine- to 
fine- and even-textured. Growth rings generally distinct but inconspicuous, most 
evident with the naked eye or at low magnifications (10 x), delimited by denser 
fibrous tissue in the outer portion of the ring. Vessels small to extremely small, 
exhibiting little or no variation in size within a growth increment, quite evenly 
distributed, for the most part in radial rows of 2-6; vessel segments short, truncate 
or tailed, with oblique, simple perforations; tyloses sparse or wanting; yellow or 
orange-brown gummy deposits occasional. Parenchyma paratracheal and meta- 
tracheal, in cambiform rows of 2-4 (mostly 4) units along the grain, non-crystal- 
liferous in the species examined; (a) paratracheal parenchyma sparse, restricted to 
occasional cells contiguous to the vessels; (b) metatracheal parenchyma abundant, 
(1) in part diffused through the fibrous tissue, (2) for the most part in concentric, 
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1-2 (mostly 1) seriate lines separated by 1-7 fibres which unite 
rays and form a fine reticulum, or rarely extend across the rays; number of lines per 
mm. 15-20; yellowish infiltration sparse, confined to a thin parietal layer; crystals 
wanting. Fibres non-libriform to semi-libriform, medium fine and smaller than the 
parenchyma cells in the transverse section, arranged in irregular radial rows, non- 
septate. Rays very fine, very close, separated by 1-5 fibres, forming a fine, incon¬ 
spicuous fleck on the radial surface, 1-2 seriate, heterogeneous, divisible on the 
basis of size and composition into two types; (a) narrow rays consisting wholly of 
'upright 5 cells, uniseriate or rarely with paired cells, about as numerous as the 
broader rays; (b) broader rays 2-seriate and consisting of 'horizontal’ cells through 
the thickened portion, with uniseriate margins of 1-several rows of 'upright 9 cells, 
the margins frequently uniting along the grain forming compound rays extending 
over 2-several tiers; yellowish gummy infiltration sparse, confined to a thin 
parietal layer in the ray cells; crystals very sparse or wanting. 

Remarks. White or pale yellow, fine-textured woods which season without 
difficulty and work readily under tools; with low infiltration content and not 
durable under moist conditions; subject to grey fungal stain; available only in 
small sizes and suitable for turnery and carving in the manufacture of small 
articles of various sorts. 

MACROSCOPIC KEY TO COMMERCIAL SPECIES 
The two commercial Indian species of Wrightia cannot be identified with 
certainty at low magnifications (10 x). IF. tinctoria generally has a more pro¬ 
nounced yellowish cast, and is somewhat heavier and harder than IF. tomentosa . 

MICROSCOPIC KEY TO COMMERCIAL SPECIES 
1. Maximum tangential diameter of largest vessels 80-90/x; fibres 17-33 
(mostly 17-23) fx in diameter; fibre walls 2-3 /x thick; height of the thick¬ 
ened portion of the broader rays (t) approximately 70-140 /x IF. tomentosa 
1. Maximum tangential diameter of largest vessels 90-100/x; fibres 20-33 
(mostly 20—27)/x in diameter; fibre walls 2—4 /x thick; height of the 
thickened portion of the broader rays («) approximately 140-210 fx W . tinctoria 

Wrightia tinctoria, R. Brown 

References. Gamble, Man. Ind. Timb., 486; Gamble, FI. Mad., pt. v, 815; Talbot, 
For. FL Bom., ii. 222; Witt, Desc. List Nor. and Berar Circ., C.P., Serial No. 352; 
Haines, List Trs. S.C., C.P., 147; Brandis, Ind. Trees, 461; Troup, Silv. Ind. Trees, ii. 671; 
Troup, Ind. Woods and Uses, 270; Watt, Com. Pro. Ind., 1131-1132; Foxw., Indo- 
Mal. Woods, 551; Boulger, Wood, 168; Leonhard, Beitr. z. Anat. d. Apoeynaceen, Bot. 
Centrbl., Bd. xlv (1891), 37, 131. 

Vernacular Names. Bom. Mar. Kalakudi , kalalcura ; Kan. Kodmurki, kuda ; 
Bhil, Kordi ; C.P. Dudhi , dudiya, dehakali , kura , kali dudhi ; Mad. Tel. Telia pala, 
repala, amkudu ; Tam. Nilapalai ; Mai. Aiya pala ; Trav. Hills, Irumpala, ihonda 
pala . 

Habit and Distribution. A small tree, rarely more than 2 ft. 6 in. in girth, 
more often under 2 ft. in girth, with a short stem. Found in the deciduous forests of 
the Peninsula of India, especially in the Central Provinces, Berars, throughout the 
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Photomicrograph by H. P. Brown 
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bay and Madras Presidencies in deciduous forests, and in Raj put ana, 
believed to occur in Burma. 

Supplies. Common in the Central Provinces and in the Bombay and Madras 
Deccan, from which localities considerable supplies of small logs and billets could 
be obtained in each Division. Less common in the Circars and Western Ghats. 

General Characteristics of the Wood . Uniformly white when first exposed, 
turning light lemon-yellow with age; heartwood not distinct; rather lustrous, with 
smooth feel, without characteristic odour or taste, light (sp. gr. approx. 0*57), 
straight-grained or somewhat wavy- or curly-grained in the radial plane, very 
fine- and even-textured. 


Structure of the Wood: 

Groivth rings distinct but inconspicuous, most evident with the naked eye or at low 
magnifications, frequently a given ring very variable in thickness and the ring margins 
hence undulate, delimited by a somewhat darker zone of denser fibrous tissue in the outer 
portion, 9-12 per inch. 

Vessels very small to extremely small, the orifices of the larger appearing small with 
a hand-lens (10 X), exhibiting no variation in size correlated with growth rings or slightly 
larger through the central portion of the ring (especially the wider rings), open or rarely 
plugged with lemon-yellow or orange-brown gum, frequently with contiguous rays on 
one but rarely on both sides, forming extremely fine vessel lines along the grain, seldom 
solitary, for the most part in radial rows of 2-6 (mostly 2-5), rarely in short double rows 
or in radially aligned clusters, quite evenly distributed (the groups), 27-45 per mm. 2 ; 
vessel segments short (170-550 /x), medium thick-walled, truncate or abruptly or attenu- 
ately tailed at the ends, the largest 90-100 /x in diameter; perforations simple, 
mostly oblique; inter-vessel pits numerous, small, oval to orbicular or angular through 
crowding, with broad border and lenticular orifice reaching nearly to the margin of the 
pit cavity, the maximum diameter 4-5 fi; pits leading to contiguous rays numerous to 
each ray cell, oval to orbicular, with narrow or wide semi-border and rounded or lenti¬ 
cular orifice, the maximum diameter 3-4 /x; tyloses not observed; deposits of lemon- 
yellow or orange-brown gum occasional, plugging some vessels. 

Parenchyma paratracheal and metatracheal, in cambiform rows of 2-4 (mostly 4) 
units along the grain; (a) paratracheal parenchyma sparse, restricted to occasional cells 
contiguous to the vessels or vessel groups; cells flattened to conform to the vessel wall, 
the maximum diameter 27-34/x; (6) metatracheal parenchyma abundant, (1) in part 
diffused through the fibrous tracts, (2) for the most part in concentric, irregular, 1-2 
(mostly 1) seriate lines, separated by 1-7 (mostly 4-5) fibres, which unite adjacent rays 
and form a fine reticulum or rarely extend across the rays; number of lines per mm. 
15-20; cells of ‘b’ parenchyma angular, not appreciably flattened either in the tangential 
or radial plane, the maximum diameter 27-30 /x; pale lemon-yellow gummy infiltration 
sparse, occasional in both types of parenchyma in a thin parietal layer; crystals wanting ; 
starch deposits present in the outer rings. 

Fibres non-libriform to semi-libriform, medium fine, frequently contiguous to the 
vessels, more or less angled and smaller than the parenchyma cells in the transverse sec¬ 
tion, aligned in irregular radial rows, non-gelatinous, non-septate, 635-1,575/x long, 
20-33 (mostly 20-27) fx in diameter; walls 2-4 fx thick; inter-fibre pits numerous, most 
abundant on the radial walls, bordered, with oval court and slit-like, steeply oblique 
orifice extending beyond the margin of the pit cavity; fibre luinina without infiltration. 

Pays not distinct with the naked eye, very fine, very close (13-18 per mm.), separated 
by 1-5 (often 1-3) fibres, frequently contiguous to the vessels, of the same colour as the 
background forming a fine, inconspicuous fleck on the radial surface, 1-2 seriate, hetero- 
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geneous, divisible on the basis of size and composition into two types; (a) narrow rays 
consisting wholly of ‘upright’ cells, uniseriate or rarely with paired cells, about as 
numerous or more numerous than the broader rays, 1-7 plus cells and up to 330 plus 
in height; the individual cells are visible with a 10 X lens on the quarter section; 
(6) broader rays 2-seriate and 30-35 y wide and consisting wholly of horizontal cells 
through the central portion, tapering at the ends (t) to uniseriate margins of 1-5 plus 
rows of ‘upright’ cells, the margins occasionally uniting along the grain forming com¬ 
pound rays extending over 2-several tiers; maximum height of the ‘b’ rays (where not 
compound) 13 plus cells and 415 plus /x; height of thickened central portion approxi¬ 
mately 140-210 /x; pits leading to contiguous vessels numerous to each ray cell, oval 
to orbicular, with narrow or wide semi-border and rounded or lenticular orifice, the 
maximum diameter 3-4 /x; pale lemon-yellow gummy infiltration sparse, forming a thin 
parietal layer; crystals rarely present, solitary in the ray cells; starch deposits present 
in the outer rings. 

Summary. A light, straight- or somewhat wavy- or curly-grained, very fine- and 
even-textured, white to light lemon-yellow wood; featured anatomically by inconspi¬ 
cuous growth rings, very small to extremely small vessels borne for the most part in 
radial rows of 2-6 (mostly 2-5), sparse paratracheal and abundant metatracheal paren¬ 
chyma, the latter for the most part in concentric, close, irregular, 1-2 (mostly 1) seriate 
lines which unite adjacent rays and form a fine reticulum, medium fine, more or less 
angled fibres aligned in irregular radial rows, and very fine, very close rays of two sorts 
which form a fine, inconspicuous fleck on the radial section; comparable in appearance 
and structure to Wrightia tomentosa, Roem. and Schultes, but usually of a more decided 
yellowish cast, and harder and heavier, the greater weight being traceable to slightly 
coarser, thicker-walled fibres; a valuable turnery wood, the best for this purpose of the 
Indian apocynaceous timbers; a timber of the second class, available only in small sizes. 

Material. Gamble Specimen, No. 5934. 

Mechanical Properties. Wt. at 12 per cent, moisture content 36 lb. per c. ft. 
No mechanical strength figures are available. It is extremely close grained and 
moderately hard. 

Seasoning. Not a difficult timber to season, being just insufficiently hard to 
render it liable to develop surface-cracks. It can be seasoned in the round, but care 
should be taken to protect the small logs from the direct rays of the sun and from 
dry, hot winds. 

Durability and Adaptability to Treatment. Quite durable under cover, 
but probably not so if placed in exposed positions or in contact with the ground. 

Working Qualities. Easy to saw and work, either by hand or on machines. 
It turns beautifully and finishes to a surface which requires little sending. Cups 
of this timber in the Wood Museum at Dehra Dun are of the thinness of fine china 
and show no signs of faults or splits. 

Uses, Present and Prospective. It is extensively used for all classes of 
turnery in the Bombay and Madras Presidencies, and is made into cups, plates, 
chess men, pen holders, bedstead legs and toys. It is also commonly used for 
carving, as frames, spoons with carved handles, small boxes, combs, screens, &c. 
Talbot mentions its use for building, and Troup for yokes. Though only obtained 
in small sizes it must be classed as a valuable timber for local purposes. 
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Wrightia tomentosa, Roem. et Schultes 

References. Gamble, Man. Ind. Timb., 487; Gamble, FI. Mad. pt. v, 8.16; Talbot, 
For. FI. Bom., ii. 222; Witt, Desc. List, Nor. and Berar Circ., C.P., Serial No. 353; 
Kanjilal, For. FI. U.P., 279; Rodger, For. Pro. Burm., 36; Kanehira, xAnat. Notes Ihd. 
Woods, 15; Pearson, Com. Guide For. Econ. Pro. Ind., 117; Troup, Silv. Ind. Trees, ii. 
668-671; Troup, Ind. Woods and Uses, 270; Watt, Com. Pro. Ind., 1,132; Foxw., Indo- 
Mai. Woods, 552. 

Vernacular Names. Ass. Atkuri ; Beng. Lepoha, Sdemnyok ; Nepal, Karingi , 
kina; Bom. Mar. Kala-inderjow, taynbada-kuda ; Kan. Bili-kude , gidda ; Burm. 
Lettok-thein , taungsalet ; Kc. Danghkyam-kaji ; Sh. Mai-lang , mai-yang-hkao-awn ; 
C.P. Dudliiya , dudhari , dudhi, pandu kura; Gondi, Pailari ; Mad. Tel. Telia pala ; 
Tam. Pala ; Mai. Mailam pala ; Punj. Khalawa ; Sant. Bara machkunda ; Kol. Tuar , 
sandikuya ; U.P. Dudhi, dharauli , daira ; Garhwal, Darbela ; Uriya, Pal Kurwan. 

Habit and Distribution. A small tree, though somewhat larger than W. 
tindvria. In favourable localities, such as in Burma, it grows to 4 ft. in girth with 
a 15 ft. to 20 ft. bole, but in India it is more commonly found as a 2 ft. to 3 ft. 
girth tree with an 8 ft. to 12 ft. bole. Found throughout India, chiefly in deciduous 
forests, and in the plains and low hill-forests of Burma; it is scarce in the 
Andamans. 

Supplies. Not common in the Punjab; small quantities in small sizes are 
available from Kangra; moderate supplies are available from the United Provinces; 
Rodger reports that considerable supplies in small pieces are to be had in 
Burma. Not so common as W. tinctoria in the Northern, Southern, and Berar 
Circles of the Central Provinces and not common in Chota Nagpur. Moderately 
common in Gujarat and Rajputana; Talbot states that it is common in the mon¬ 
soon forests of the Konkan and rare in North Kanara. Fairly common in the 
Circars, Deccan and Carnatic, and less common in South Madras. 

General Characteristics of the Wood. Uniformly white when first exposed, 
turning yellowish-white to light lemon-yellow with age; heartwood not distinct, 
somewhat lustrous when first exposed, with smooth feel, without characteristic 
odour or taste, very light to light (sp. gr. approx. 0*49), straight-grained or 
somewhat wavy-grained in the radial plane, very fine- and even-textured. 

Structure of the Wood: 

Groioih rings wanting or inconspicuous; when present, most evident with the naked 
eye or at low magnifications, frequently with undulate margins, delimited by a darker 
zone of denser fibrous tissue in the outer portion of the ring, 6-12 per inch. 

Vessels very small to extremely small, the orifices of the larger appearing small with 
a hand-lens (10 X), exhibiting no variation in size correlated with growth rings or slightly 
larger through the central portion of the ring (especially in the wider rings), open or rarely 
plugged with lemon-yellow gum, frequently with contiguous rays on one but rarely on 
both sides, forming extremely fine vessel lines along the grain, seldom solitary, for the 
most part in radial rows of 2-6 (mostly 2-5), rarely in short double rows or in radially 
aligned clusters, quite evenly distributed (the groups), 27-45 per mm. 2 ; vessel segments 
short (200-485 y), medium thin-walled, truncate or abruptly or attenuate-tailed at the 
ends, the largest 80-90 p in diameter; perforations simple, mostly oblique; inter-vessel 
pits numerous, small, oval to orbicular or angular through crowding, with broad border 
and lenticular orifice reaching nearly to the margin of the pit cavity, the maximum 
diameter 4-5 y ; pits leading to contiguous rays numerous to each ray cell, oval to 
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with narrow or wide semi-border and rounded or lenticular orifice, the 
mum diameter 3-4 y; tyloses not observed; deposits of lemon-yellow gum occasional, 
plugging some vessels. 

Parenchyma paratracheal and metatracheal, in cambiform rows of 2-4 (mostly 4) 
units along the grain; (a) paratracheal parenchyma sparse, restricted to occasional cells 
contiguous to the vessels or vessel groups; cells flattened to conform to the vessel wall, 
the maximum diameter 27-34/x; ( b ) metatracheal parenchyma abundant, (1) in part 
diffused through the fibrous tissue, (2) for the most part in concentric, irregular, 1-2 
(mostly 1) seriate lines, separated by 1-7 (mostly 4-5) fibres, which unite adjacent rays 
and form a fine reticulum or rarely extend across the rays; number of lines per mm. 
15-20; cells of ‘b ’ parenchyma angular, not appreciably flattened either in the tangential 
or radial plane, the maximum diameter 27-30 y ; pale lemon-yellow gummy infiltration 
sparse, occasional in both types of parenchyma in a thin parietal layer; crystals wanting; 
starch deposits present in the outer rings. 

Fibres non libriform to semi-libriform, medium-fine, frequently contiguous to the 
vessels, more or less angled and smaller than the parenchyma cells in the transverse 
section, aligned in ragged radial rows, non-gelatinous, non-septate, 500-1,140/x long, 
17-33 (mostly 17-23) y in diameter; walls 2-3 y thick; inter-fibre pits numerous, most 
abundant on the radial walls, bordered, with oval court and slit-like, steeply oblique 
orifice extending beyond the margin of the pit cavity; fibre lumina without infil¬ 
tration. 

Pays not distinct with the naked eye, very fine, very close (19-21 per mm.), separ¬ 
ated by 1—5 (often 1-3) fibres, frequently contiguous to the vessels, of the same colour as 
the background, forming a fine, inconspicuous fleck on the radial surface, 1-2 seriate, 
heterogeneous divisible on the basis of size and composition into two types; (a) narrow 
rays consisting wholly of ‘upright’ cells, uniseriate or rarely with paired cells, about as 
numerous or more numerous than the broader rays, 1-6 plus cells and up to 370 plus y 
in height; the individual cells are visible with a 10 x lens on the quarter section; (6) 
broader rays 2-seriate and 30-35 y wide and consisting wholly of horizontal cells through 
the central section, tapering at the ends (t) to uniseriate margins of 1-5 plus rows of 
* upright cells, the margins frequently uniting along the grain forming compound rays 
extending over 2-several tiers; maximum height of the ‘ b ’ rays (where not compound) 
12 plus cells and 430 plus y ; height of thickened central portion approximately 70-140 y ; 
pits leading to contiguous vessels numerous to each ray cell, oval to orbicular, with narrow 
or wide semi-border and rounded or lenticular orifice, the maximum diameter 3-4 y ; pale 
lemon-yellow gummy infiltration sparse, forming a thin parietal layer; crystals wanting; 
starch deposits present in the outer rings. 

Summary. A veiy light to light, straight- or somewhat wavy-grained, very fine- 
and even-textured, white to yellowish-white or light lemon-yellow wood; subject to 
grey stain if not quickly seasoned; with low infiltration content and hence perishable; 
featured anatomically by inconspicuous growth rings-or their absence, very small to 
extremely small vessels borne for the most part in radial rows of 2-6 (mostly 2-5), sparse 
paratracheal and abundant metatracheal parenchyma, the latter for the most part in 
concentric, close, irregular, 1—2 (mostly 1) seriate lines which unite adjacent rays and 
form a fine reticulum, medium fine more or less angled fibres aligned in radial rows, and 
very fine, very close, heterogeneous rays of two sorts which form a fine, inconspicuous 
fleck on the radial surface; very similar to Holarrhena untidysenterica, Wall., in general 
appearance and structure, and like this species used for carving, turning, and small 
ornamental articles of all sorts; a fine- and even-textured, non-ornamental timber of 
the second class. 

Material Gamble Specimen, No. 5298; Hand Specimen, source unknown, No. 388. 
Mechanical Properties. Wt. at 12 per cent, moisture content 32 lb. per c. ft. 
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ible, quoting Kyd, gives P = 523, and Bourdillon, P = 390. The timber is 
moderately hard, more so than that of W. tinctoria, but with less tendency to 
waviness of grain. 

Seasoning. The timber seasons with remarkably little degrade; specimens of 
fine turnery work and carving rarely show any tendency to split. Small logs should 
be seasoned in the shade and protected from dry, hot winds. 

Durability and Adaptability to Treatment. Durable under cover, 
probably not so in exposed positions. Not the class of timber that requires anti¬ 
septic treatment. 

Working Qualities. It saws, works and machines with ease, and turns 
beautifully; it also lends itself to carving. 


Uses, Present and Prospective. It is used for the same purposes as W. 
tinctoria and Holarrhena antidysenterica ; if anything, of greater importance than 
the former species, on account of its wider distribution and the somewhat larger 
size to which it grows. Samples were passed as eminently suitable for pen holders 
by a Calcutta firm, but found to be too tough for pencils. On the West Coast of 
India it is used to peg the binding which holds together the upper planks of sea¬ 
going dugouts, as it swells when wet, thus making the peg hold firmly. In Rajpu- 
tana, as probably elsewhere, it is used for lacquer work on turnery articles. 
A valuable timber, which is in considerable local demand. 
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References. Brandis, Ind. Trees, 473-477; Gamble, Man. Ind. Timb., 494-499; 
Hooker, FI. Br. Ind., iv. 78-93 ; Heyne, Nutt. Planten, 2 Druk, II. 1267-1271; Moll, Mik. 
Holzes, i v. 652-682; van Eeden,Houtsoorten van Nederlandsch Oost-Indie (1906), 179-181; 
Ridley, FI. Mai. Penin., ii. 412-431; Ridley, Timb. Mai. Penin., Agr. Bull. Str. and Fed. 
Mai. States, n. ser., i (1902), 216-217; Leeomte, Bois Indo-Ch., 177; Foxw., Indo-Mal. 
Woods, 549-50; Unwin, W. Afr. For. and Forestry, 58, 88, 110, 142, 192, et at. ; Sim, 
Native Timb. S. Africa, 45, 88-89, et at.; Burgerstein, Anat. Unters. samoaniscker 
Holzer, Denkschr. Wiener Akad., Bd. 84 (1908), 480, 506; Rock, Indig. Trees Haw. Is., 
401-406; Stone, Timb. Coin., 165-166; Chodat, Sur rorigine des tubes cribles dans lea 
bois, Archiv. d. Sc. physiques et naturelles, Period 3, T. 27 (1892), 229; Moreiie, Hist, 
comp. d. Gelsemiees et Spigeliees, Diss, Paris (1904), 13; Sehenck, Beitr. z. Anat. d. 
Lianes (1893), 197-202; Solereder, Holzstructur, Diss,, Munchen (1885), 176; Solereder, 
Studien uber die Tribus der Gaertnereen, Ber. d. d. bot. Ges., Bd. viii (1890), 70; Roth- 
rock, The Internal Cambium in Gelsemium sempervirens, Proc. Acad. Nat. Sciences of 
Philadelphia (U.S.A.) (1886), 22; Thompson, Structure and Development of Internal 
Phloem in Gelsemium sempervirens, Pub. Unir. of Pennsylvania, N. S. 5, Bot. Contr. 
Lab.,ii,No. 1 (1898), 44; Solereder, Sys. Anat. Dicots., i.538; ii. 989; Engleru. Prantl, iv, 
No. 2,19-50. 

The Loganiaceae consist of shrubs, lianas, trees, or herbs with opposite, simple, 
stipulate or exstipulate leaves, perfect, regular flowers in terminal or axillary, simple 
or panicled cymes, or the inflorescences sometimes reduced to a single flower, and 
capsular or baccate, 3-many-seeded fruits. Over 30 genera and 450 species are 
included in this family, which is mainly tropical. The group is unique in that the 
majority of its genera are restricted to very definite regions; only two, Strychnos 
and Buddleia , are found in the tropics of both hemispheres. 

Few plants of this family are of economic significance. Two genera are repre¬ 
sented by commercial species in India and produce woods of local value. Many, 
especially the Strychnos species, are extremely poisonous and contain alkaloids in 
their various plant parts, and those from the root-stalks of Gelsemium sempervirens , 
Ait., and the seeds of Strychnos Nux-vomica, Linn., are used medicinally. The 
seeds of the clearing nut tree S. potatorum are non-poisonous and are utilized 
in India to clarify drinking water. 

The characteristics of the woods of this family differ so markedly that ana¬ 
tomical generalizations are of little value, the more so since secondary thickening in 
many of the lianas is of the abnormal or anomalous type. Under the circumstances 
it has seemed wise not to attempt a general description, but to refer the reader to 
the descriptions of the individual woods in the subsequent pages. 

FAGRAEA, Thunb. 

References. Brandis, Ind. Trees, 476-477; Hooker, FI. Br. Ind., iv. 82-85; Troup, 
Ind. Woods and Uses, 146-147; Heyne, Nutt. Planten, 2 Druk, II. 1269-1271; Moll, 
Mik. Holzes, iv. 674-682; Ridley, Timb. Mai. Penin., Agr. Bull. Str. and Fed. Mai, 
States, n. ser., i (1902), 216; van Eeden, Houtsoorten van Nederlandsch Oost-Indie 
(1906), 179; Foxw., Com. Timb. Trees Mai. Penin., 157-162; Foxw., Com. Woods Mai. 
Penin., 107, 127; Ridley, Fl. Mai. Penin., ii. 415-422; Foxw., Timb. Br. N. Bor., ii. 42; 
Leeomte, Bois Indo-Ch., 177; Foxw., Indo-Mal, Woods, 549-550; Kanehira, Iden. Phil. 
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oods, 43; Kanehira, Anat. Char. Form. Woods, 157-158; Eurgerstein, Anat. Unters. 
samoanischer Holzer, Denkschr. Wiener Akad., Bd. 84 (1908), 480; Winn, Timb., 4, 106, 
149; de Bary, Vergl. Anat. (1877), 596. 

Size and General Distribution. Fagraea consists of trees or shrubs, often 
epiphytic and then sometimes eventually becoming trees, occasionally scandent, 
with opposite, entire or crenulate leaves with petioles dilated at the base or united 
into a short stipulary sheath, large or small, whitish, yellowish, or rarely pink, 
regular and perfect flowers in terminal, simple or corymbose or racemose cymes, 
and baccate, 1-2-celled, many-seeded fruits. Over 60 species are recognized, 
widely scattered through Indo-Malaya, China, Japan, Australia, and the Pacific 
Islands. Seven species are included in the Indian flora, one of which is a middle- 
sized tree of the third class. 

Timber Species. F. fragrans, Roxb. 

General Features of the Wood. See under ‘species’. 

Remarks. See under ‘species’. 

Fagraea fragrans, Roxb. 

References. Gamble, Man. Ind. Timb., 496 ; Rodger, For. Pro. Burm., 36; Troup, 
Silv. Ind. Trees, ii. 676-677; Troup, Ind. Woods and Uses, 146-147 ; Heyne, Nutt. Planten, 
2 Druk, II. 1270; Foxw., Com. Timb. Trees Mai. Peiiin., 157-162; Foxw., Indo-Mal. 
Woods, 549; Schn., Com. Woods Phil., 202; Whitford, For. Phil., ii. 94; Boulger, Wood, 
79, 80, 126-127; Howard, Timb. World, 84; Winn, Timb., 4, 106; Blits, De Anat. bouw. 
der Oost-Indischeijzerhoutsoorten, Bull. Kolonial Mns. te Haarlem, No. 19 (1898), 42. 

Trade and Vernacular Names. Anan or Burman yellowheart. Vern. 
Burm., Martaban, and Tenasserim, Anan. 

Habit and Distribution. A moderate-sized tree, 7 ft. in girth with a 30ft. stem; 
occasionally found up to 8 ft. in girth with a 60 ft. clear bole. Found in plains 
forests south-east of Rangoon, in Martaban and Tenasserim, often in marshy 
localities. Parkinson states that it does not occur in the Andamans. 

Supplies. It is difficult to estimate what supplies would be forthcoming. 
Rodger estimates the quantity at approximately 500 tons per annum. It is re¬ 
ported to be especially common round the Heinze basin, and a report in the Indian 
Forester , vol. xxv, 440, estimates that in all some 200,000 tons are available from 
Tenasserim. This figure is probably above the mark; nevertheless it indicates that 
a very considerable quantity would be forthcoming were a steady demand to arise. 
Rodger states that squares can be had 40 ft. in length with a 16 in. side. 

General Characteristics of the Wood. Sapwood pale yellow, medium 
thick; heartwood yellowish-brown to light brown, ageing to the colour of old gold; 
the tangential surface presents a distinct figure traceable to lighter bands of zonate 
parenchyma which alternate with broader darker zones of fibrous tissue; dull to 
somewhat lustrous, with smooth oily feel, with a distinct aromatic and somewhat 
acid odour when fresh, with somewhat sour but non-charaoteristic taste, medium 
heavy to heavy (sp. gr. approx. 0 79), straight-grained to irregularly and deeply 
interlocked-grained, medium coarse- and even-textured. 

Structure of the Wood ; 

G'rowth rings inconspicuous or wanting; when present, visible with the naked eye, 
delimited by 1-several (mostly 1) darker tangential bands of denser fibrous tissue which 
are broader than those elsewhere in the ring, 8-12 per inch. 
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Fewfo large to medium-sized or small, occluded with tyloses and appearing light 
brown punctate with the naked eye, joined by light brown bands of zonate parenchyma, 
exhibiting no variation in size correlated with growth rings or somewhat larger and 
frequently more numerous through the central portion of the ring, with contiguous rays 
on one and generally on both sides, forming fairly conspicuous but usually irregular 
(interlocked grain) vessel lines along the grain stuffed with tyloses, occasionally solitary, 
for the most part in radial, often tapering rows of 2-8 (mostly 2-5), occasionally in partially 
double rows or 2-several contiguous in the tangential plane, quite evenly distributed, 
6-15 per mm. 2 ; vessel segments 300-600 /x long, medium thin-walled, truncate or abruptly 
or attenuately tailed at the ends, the largest 235-250 /x in diameter; perforations 
simple, nearly horizontal to oblique; inter-vessel pits numerous, orbicular to oval or 
polygonal through crowding, with broad border and lenticular orifice, the maximum 
diameter 8-10 fi\ pits leading to contiguous rays several to each ray cell, variable in 
shape, frequently oval to linear-elliptical and variously orientated, the maximum diameter 
25 plus fx ; tyloses very abundant, occluding the vessels, thin-walled; gummy infiltration 
not observed. 

Parenchyma paratracheal, paratracheal-zonate, and metatracheal, in cambiform 
rows of 2-4 units along the grain; (a) paratracheal parenchyma relatively sparse, con¬ 
fined to the immediate vicinity of the vessels, forming a narrow, 1-several (mostly 1-2) 
seriate sheath which is frequently interrupted by rays and fibres contiguous to the vessel; 
cells strongly flattened to conform to the vessel wall, the maximxim diameter 55-70 /x; 
(6) paratracheal-zonate parenchyma very abundant, forming concentric, mostly con¬ 
tinuous, more or less sinuate, ragged, 1-6 (mostly 2-4) seriate bands separated by 1-12 
fibres which extend across the rays and join the vessels; the bands rarely end blindly or 
fork; number of bands per mm. 4-7; cells of ‘b’ parenchyma angular and aligned in 
radial rows in the transverse section, generally flattened somewhat in the tangential plane, 
the maximum diameter 40-45 /x; intercellular spaces frequent; (c) metatracheal paren¬ 
chyma sparse, diffused through the bands of fibrous tissue and grading gradually into the 
c b 5 parenchyma, the maximum diameter 40-45 /x; all types of parenchyma cells fre¬ 
quently with 1-2 small globose bodies resembling oil globules; crystals wanting; starch 
deposits not observed. 

Fibres libriform, medium coarse, strongly angled in the transverse section and more 
or less aligned in radial rows, in concentric more or less sinuate and ragged bands which 
alternate with the narrower bands of zonate parenchyma, the bands delimiting growth 
rings wider than those elsewhere in the ring, frequently contiguous to the vessels, non- 
gelatinous hut the walls often exhibiting layers of stratification, non-septate, 1,065- 
1,870 /x long, 35-45 /x in diameter; walls 7-15 /x thick; inter-fibre pits numerous, largely 
or wholly confined to the radial walls, simple, rarely united, with slit-like, oblique or 
almost vertical orifices; intercellular spaces wanting; fibre lumiiia without infiltration. 

Bays appearing fine with a hand-lens (10 x), close (15-17 per mm.), of the same colour 
as the bands of zonate parenchyma and lighter than .the concentric bands of fibrous 
tissue in the transverse section, frequently contiguous to the vessels, separated by 1-4 
(mostly 1-3) fibres, of the same colour as the background forming a high, inconspicuous 
fleck on the radial surface, uniseriate or rarely with paired cells, homogeneous, the largest 
45-53 /a wide and 2-25 plus cells and up to 1,700 plus /x in height; the individual rays are 
somewhat constricted where they cross the fibrous tracts; individual ray cells large, 
plainly visible with a hand-lens (10 X) on the radial section, averaging 70 plus /x along the 
grain; pits leading to contiguous vessels several to each ray cell, frequently oval to linear- 
elliptical and variously orientated, the maximum diameter 25 plus fx ; ray cells frequently 
with 1-2 small globose bodies resembling oil globules; crystals wanting; starch deposits 
not observed. 

Summary. A medium heavy to heavy, usually irregularly interlocked-grained and 
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LOGANIACEAE 

turn coarse-textured, oily yellowish-brown to light golden-brown wood; the 
tangential surface presents a distinct figure traceable to the alternating layers of fibrous 
and parenchymatous tissue; featured anatomically by inconspicuous growth rings, 
large to medium-sized vessels which are arranged for the most part in radial rows 
of 2-8 (mostly 2-5) and exhibit little variation in size correlated with seasonal 
rings, numerous concentric, more or less sinuous and ragged, 1—6 (mostly 2-4) seriate 
bands of zonate parenchyma which alternate with broader bands of medium coarse 
prismatic fibres, and narrow, close, high, 1-2 (mostly 1) seriate, homogeneous rays which 
form a high, inconspicuous fleck on the radial surface; a valuable durable constructional 
timber of the third class. 

Material. Gamble Specimen, No. 5903. 

Mechanical Properties. Wt. at 12 per cent, moisture content 51 lb. per c. ft. 
The tests carried out in the past were extremely meagre, the most reliable being 
those carried out by Baker on specimens 7 ft. x 2 in. x 2 in., obtained from Tavoy, 
from which P was found to be equal to 553. Compression tests parallel to the grain 
on two pieces, which are quoted by Gamble, gave an average of 9,184 lb. per sq. in. 
From these figures it would appear that anan is 31 per cent, below teak in trans¬ 
verse strength, and about 10 per cent, above it in strength to withstand compression 
parallel to the grain. Further tests are required to ascertain definitely its strength 
in an air-dry condition. 

Seasoning. Very little is known as to the seasoning qualities of the timber, 
but from pieces examined at Dehra Dun it does not appear to be a refractory 
timber; it was noticed that it was somewhat liable to develop stain if not open- 
stacked for seasoning. 

Durability and Adaptability to Treatment. Ample evidence is available 
as to its durability. Gamble quotes instances of bridge-posts at Myohaung in 
Tavoy, said to be over 200 years old, and of posts in the moat of the old city of 
Tenasserim which have been in place 300 years. He goes on to say that its most 
important quality is its power to resist attack by marine borers, but this has been 
disproved by recent tests carried out in Burma. 

Working Qualities. It saws without difficulty, but requires care to bring it 
to a really good finish. Of quite good appearance when polished. 

Uses, Present and Prospective. Used in building as posts; commonly used 
for piles, bridge posts and boats. Its value undoubtedly lies in its durability, and 
as it appears to be sufficiently strong to withstand compression strain parallel to 
the grain, its use for harbour work might profitably be ‘extended. It should yield 
excellent material for railway wagon-bottom boards. A valuable timber. 


STRYCHNOS, Linn. 

References. Brandis, Ind. Trees, 473-475; Hooker, FI. Br. Ind., iv. 86-91; 
Heyne, Nutt. Planten, 2 Druk, II. 1267-1269; Ridley, FI. Mai. Penin., ii. 422-426; 
Unwin, W. Afr. For. and Forestry, 110, 142, 192, 215, 389, 440; Baker, Hardwoods 
Austr., 319-321; Boulger, Wood, 274; Howard, Timb. World, 259; de Bary, Vergl. 
Anat. (1877), Engl. ed. (1884), 578-580; Gerocku. Bronnert, Beitr. z. Anat. d. Stammes 
von Strychnos Ignatii, Archiv d. Pharmacie, Bd. 22 (1891), 565; Herail, Sur l’Anatomie 
de la Tige des Strychnos, Bull. d. 1. Soc. bot. de France, T. 32 (1885), 92; Herail, Recher., 
sur l’Anatomie comparee de la tige des Dicotyledones, Ann. Sci. Naturelles, Ser. vii, T. 
ii (1885); Itschert, Beitr. z. Anat. Kenntnis von Strychnos TieuU, Diss., Erlangen (1894), 
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23; Leiserung, InterxyL Leptom, Diss., Berlin (1899), 18-23 ; Moeller, Vergl. Anat. 
d. Holzes, Denkschr. Wiener Akad., Bd. 36 (1876), 348; Perrot, Formation des ilots 
liberiens intraligneux des Strychnos , Jour, de Bot., T. ix (1895), 90; Scott and Breckner, 
On the Anatomy and Histogeny of Strychnos, Ann. Bot., iii (1889), 275. 

Si ze and General Distribution. Strychnos consists of scandent shrubs on 
giant lianas climbing by means of axillary clavate tendrils, rarely trees, with 
opposite, coriaceous or rarely membranous, entire leaves equipped with 3 to 5 or 
more conspicuous basal nerves, small yellowish-green or white flowers in small 
axillary or terminal, corymbose, panicled cymes, and baccate, globose or oblong, 
1-many-seeded fruits. Over 200 species have been described, widely distributed 
throughout the tropical regions of the World. 

The various plant parts of most Strychnos species are intensely bitter and many 
of these plants contain poisonous substances, especially in the bark, roots and 
seeds, which are used by aboriginal tribes for poisoning darts and arrows (curare 
of the South American Indians) and some are of medicinal value in small doses. 
The best-known species is S. Nux-vomica, Linn., the seeds of which produce the 
official nux-vomica of pharmacopoeias; this is used in the preparation of the 
alkaloid strychnine and also contains appreciable quantities of brocine, which is 
eliminated by proper treatment. 

At least 14 species of Strychnos are included in the Indian flora. Two of 
these become middle-sized or rarely large trees of the third class; the remainder 
are scandent shrubs or lianas, climbing by tendrils which are often stout and 
woody. 

Timber Species. 1. S, Nux-vomica, Linn.; 2. S. potatorum, Linn. f. 

General Features of the Wood. The available information on Strychnos 
woods is as yet too meagre to venture, generalizations as to their several anatomical 
features. The lianas far outnumber the upright and arborescent forms, and various 
types of anomalous secondary thickening are to be anticipated on this account. 
The two arborescent Indian species are unique in possessing numerous white 
strands of interxylary phloem which are an important diagnostic feature, and 
strands of this type are probably present in many, if not all, of these woods. 
A strong tendency is also manifested toward the grouping of the vessels in oblique, 
flame-shaped, anastomosing tracts which recall the structure of buckthorn wood 
( Rhamnus cathartica, Linn.). For details of structure of the Indian species, see 
under ‘species*. 

Remarks. Strychnos includes a large galaxy of woody plants, many poisonous, 
but the various species are climbers for the most part and hence not important 
in forestry. The two arborescent Indian species produce moderately heavy to 
heavy, hard, tough and durable, non-ornamental, structural timbers of the third 
class which are only of local importance. The seeds of S . Nux-vomica are of signifi¬ 
cance medicinally as the source of the alkaloid strychnine and are gathered and 
exported. 

MACROSCOPIC KEY TO COMMERCIAL SPECIES 

1. Pores (vessels) more or less evenly distributed through the wood, united 
by concentric, ragged, more or less interrupted bands of parenchyma; 
fibrous tissue much dissected ...... S. Nux-vomica 

I. Pores (vessels) unevenly distributed through the wood, forming extensive, 



irregular, oblique, flame-shaped, anastomosing patches separated by 
similar patches of fibrous tissue . . 8, potatorum 


MICROSCOPIC KEY TO COMMERCIAL SPECIES 

1. Vessels more or less evenly distributed through the wood, with maximum 
tangential diameter of 150-165 /a ; fibres medium fine, 27-30 /a in diameter; 
rays 1-10 (mostly 5-8) seriate, the largest 175-200 /a in width , S. Nux-vomica 
1. Vessels unevenly distributed in extensive, oblique, flame-shaped, anasto¬ 
mosing patches, with maximum tangential diameter of 90-100 /a ; fibres 
fine, 15-22 /a in diameter; rays 1-5 (mostly 2-4) seriate, the largest 50-65 /a 
in width S. potatorum 

Strychnos Nux-vomica, Linn. 

References. Gamble, Man. Ind. Timb., 497; Gamble, FI. Mad., pt. v, 868; Talbot, 
For. FI. Bom., ii. 265; Haines, For. FL Chota Nagpur, 420; Haines, List Trs., S.C., 
C.P., 157; Pearson, Com. Guide For. Econ. Pro. Ind., 144; Troup, Silv. Ind. Trees, ii. 
673-674 ; Troup, Ind. Woods and Uses, 251; Watt, Com. Pro. Ind., 546, 1051-1052; 
Heyne, Nutt. Planten, 2 Druk, ii. 1,268; Foxw., Indo-Mal. Woods, 550; Boulger, Wood, 
274; Howard, Timb. World, 259; Sauvan, Formation des llots liberiens intraligneux 
du Strychnos Nux-vomica , Jour, de Bot., T. ix (1895), 266. 

Trade and Vernacular Names. Strychnine tree or snake-wood. Vern. 
Beng. Kachila\ Bom. Mar. Kar; Kan. Kasarkana-mam; C.P. Kuchale ; Mad. Tel. 
Musti , bibtamupti-chetu; Tam. Yetti, eddi , kanchurai ; Mai. Kanjeram ; Uriya, 
Kachila , korra ; U.P. Hindi. Kuchla , kajra. 

Habit and Distribution. A medium-sized to large tree, from 3 to 6 ft. in 
girth, with a 12 ft. to 20 ft., fairly straight and cylindrical bole. Talbot states that 
it sometimes attains a height of 100 ft. with a diameter of 3 ft., though this size is 
rare. Found in the Gorakhpur forests in northern India; in Bengal; scarce in Chota 
Nagpur, generally near villages. Only found in the Southern Circle of the Central 
Provinces in S. Chanda and Ahiri; throughout the damper forests of the Bombay 
Presidency and abundant in the Konkan and Kanara. In the Northern Circars, 
Deccan, Carnatic, and very common on the West Coast of Madras. A closely allied 
species, Strychnos Nux-blanda, is found in Burma. 

Supplies. Large supplies available from Bengal, Bombay and Madras, 
especially from the latter Presidency. The timber is not in common use, though, 
were a demand to arise, several thousand tons could be put on the market. The 
chief importance of the tree is that its fruit yields the strychnine of commerce 
and possibly it is for this reason that the timber is not commonly felled, though 
durable and of fair quality. 

General Characteristics of the Wood. White to light creamy-white when 
first exposed, ageing to yellowish-grey or light brown and often with red-brown 
lines, marked along the grain by numerous white strands of interxylary phloem ; 
heartwood not distinct; dull (except the strands of phloem), difficult to surface but 
with quite smooth feel, without characteristic odour, with bitter taste when fresh, 
heavy (sp. gr. approx. 0*86), straight- or more or less irregularly interlocked- 
grained, medium- and uneven-textured. 
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Growth rings generally distinct but inconspicuous, delimited by denser fibrous tissue 
in the outer portion of the ring, followed by a narrow ragged band of parenchyma at the 
inception of the following ring, 10-15 per inch. 

Vessels . N.B. In the examination of this wood, the vessels should not be confused 
with the larger, ragged-margined, generally tangentially flattened openings to be subse¬ 
quently described, which result from the partial or complete disintegration of strands of 
phloem embedded in the woody tissue; vessels medium-sized to small or very small, the 
orifices of the larger appearing quite small with a hand-lens (10 X), embedded in and j oined 
by concentric ragged bands of zonate parenchyma, exhibiting little or no variation in 
size correlated with seasonal growth, open or in some samples plugged with light yellow 
or orange-brown gum or very rarely with tyloses, frequently with contiguous rays on one 
but seldom on both sides, forming fairly fine vessel lines along the grain, mostly solitary 
and in straight or oblique rows of 2-6 or in radially aligned clusters, occasionally 2- 
several contiguous in the tangential plane, more or less evenly distributed, 19-36 per 
mm. 2 ; vessel segments short (190-465 p), medium thick-walled, truncate or tailed at 
the ends, the largest 150-165 /z in diameter; perforations simple, almost horizontal 
to oblique; inter-vessel pits numerous, orbicular to oval or polygonal through crowding, 
with broad border and short lenticular orifice, occasionally confluent, the maximum 
diameter 3-5 p ; pits leading to contiguous rays very numerous to each ray cell, minute, 
similar to the inter-vessel pits, with narrow to wide semi-border and short lenticular 
orifice, the maximum diameter 3-4 p ; light yellow or orange-brown gummy infiltration 
sometimes present, forming parietal lumps and plugging vessel segments; tyloses sparse, 
in foam-like masses, thin-walled. 

Interxylary phloem strands frequent,* longitudinal, the tissue whitish and usually 
ruptured in the seasoned wood, resulting in tubular structures extending along the grain 
which simulate laticiferous tubes; in the transverse section, these areas appear as circular, 
oval, or irregularly rounded, ragged-margined areas between the rays or athwart the rays 
(in the last two cases with the long axes mostly in the tangential plane) which are larger 
than the vessels and are partially or wholly occluded with whitish, compressed, partially 
disintegrated masses of soft bast; phloem strands quite evenly distributed in the wood, 
11-13 per cm. 2 /10; maximum diameter 350-700 p. 

Parenchyma paratracheal, paratracheal-zonate, and metatracheal, in cambiform 
rows of 2-5 (mostly 4) units along the grain some of which are further divided by trans¬ 
verse septa into several locules containing crystals; {a) paratracheal parenchyma abun¬ 
dant, forming a ragged, l-several-seriate sheath or tract which is frequently interrupted by 
rays and fibres contiguous to the vessel, passing over gradually into concentric, 1-8 (mostly 
4-6) seriate bands of (6) paratracheal-zonate parenchyma which unite the vessels to adja¬ 
cent rays or extend across several rays; the first band of paratracheal-zonate parenchyma 
at the inception of a ring often simulates terminal parenchyma as of the preceding ring; 

* The origin of the interxylary phloem strands has been carefully studied by Scott and Breckner 
(see references); the ‘islands of phloem’ arise from a segment of the normal cambium which lags behind 
neighbouring portions in the formation of xylary tissue, at the same time producing phloem tissue 
in excess of the usual amount; a bay or sinus results in the margin of the advancing xylem in which 
the phloem strand begins to form; as the indentation becomes more pronounced, the cambium is 
eventually ruptured on either side of the forming strand, which meanwhile becomes embedded ever 
deeper in the wood; finally, a new cambium forms over the included strand, again completing the ring 
of normal cambium, and the production of xylem proceeds thereafter in a normal manner; the seg¬ 
ment of cambium left behind in the included strand meanwhile continues to function for some time, 
producing additional phloem but little or no xylem, and the older phloem of the strand toward the 
outside is crushed as a result; this explains why, in fresh material, the tissue of the strand is joined to 
the normal xylary tissue at the inside of the strand, whereas, toward the outside, a rupture has 
resulted. 
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f ‘a’ parenchyma, where contiguous to the vessels, flattened to conform to tfte 
isel wall, the maximum diameter 45-50 /x; cells more remote from the vessels ('a* or 
* b ’ parenchyma) aligned in radial rows, angular and not appreciably flattened, the maxi¬ 
mum diameter 38-42 g; (c) metatracheal parenchyma sparse, diffused through the exten¬ 
sive fibrous tracts, the maximum diameter of the cells 20-25 g; gummy infiltration 
sparse in all types of parenchyma, pale yellow to orange-brown; crystals frequent, 
generally one large and several small crystals in a locule; starch deposits not observed. 

Fibres libriform, medium fine, strongly angled in the transverse section, and not 
definitely aligned in radial rows, forming extensive dense tracts between the vessels and 
the rays or more or less evident tangential bands which alternate with the bands of 
zonate parenchyma, generally somewhat thicker-walled toward the outer margin of the 
ring, frequently contiguous to the vessels, non-gelatinous but the walls frequently 
exhibiting layers of stratification, non-septate, 500-2,125 p long, 27-30 y in diameter; 
walls 5-11 /z thick; inter-fibre pits fairly numerous, largely confined to the radial walls, 
simple, occasionally combined, with slit-like, oblique, or nearly vertical orifice; inter¬ 
cellular spaces wanting; fibre lumina empty. 

Rays fairly broad but scarcely distinct with the naked eye, flaring somewhat as they 
cross the ring boundaries, 7-10 per mm., of the same colour as the bands of zonate 
parenchyma (pale straw colour) but lighter than the tracts or concentric bands of fibrous 
tissue in the transverse section, frequently contiguous to the vessels, separated by 5-15 
fibres, interrupted by the interxylary strands, of the same colour as the background 
forming a high, inconspicuous fleck on the radial surface, 1-10 (mostly 5-8) seriate, homo¬ 
geneous, the largest 175-200 y wide and up to 50 plus cells and 1,000 plus fi in height; 
pits leading to contiguous vessels numerous to each ray cell, minute, orbicular to oval, 
with narrow to fairly broad semi-border and short lenticular orifice, the maximum 
diameter 3~4 /z; gummy infiltration sparse, pale yellow to orange-brown; ray cells 
frequently divided by vertical septa into several locules, each containing a single large 
and generally several small crystals; starch deposits not observed. 

Summary. A heavy, straight- or more or less irregular-grained, medium and 
uneven-textured, dull creamy-white to yellowish-grey or. light brown wood, marked along 
the grain by numerous white strands of interxylary phloem; these light strands simulate 
laticiferous ducts and have given rise to the name snakewood; in addition to the phloem 
strands, the wood is featured anatomically by generally distinct but inconspicuous growth 
rings, medium-sized to small or very small vessels which are more or less evenly distri¬ 
buted and are borne solitary and in radial rows or clusters of 2 to a half-dozen or more, 
both sorts embedded in and joined by concentric ragged bands of parenchyma, prismatic 
thick-walled fibres in dense tracts between the vessels and the rays or in concentric bands 
alternating with the bands of parenchyma and fairly broad, 1-10 (mostly 4-8) seriate, 
homogeneous rays which form an open and irregular reticulum with the bands of zonate 
parenchyma and produce a relatively inconspicuous fleck on the radial surface; bitter 
and hence resistant to termites; a hard, dull, durable timber of the third class; the seeds 
of this tree are of more importance than the wood as the source of nux-vomica and 
strychnine. 

Material . Gamble Specimen, No. 727; Hand Specimen, source unknown, No. 505. 


Mechanical Properties. Wt. at 12 per cent, moisture content 55 lb. per c. ft. 
A hard and heavy timber. No recent strength tests have been carried out and those 
given by Gamble are conflicting. Quoting Skinner, Gamble gives P= 1,190, while 
Brandis, from tests on three bars, carried out on Burmese wood, found P = 623. 
It is undoubtedly a strong timber, but further tests are necessary. 

Seasoning. Not an easy timber to season, especially in the log; F. J. Colley 
classes it as difficult to season. No information is available as to how best to season 
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^_^rout from the way it develops end-splits if left in the log, green conversion 
should be tried. 

Durability and Adaptability to Treatment. It may be classed as durable, 
even in exposed positions. Observations indicate that it lasts quite well as stakes in 
the ground. It is not attacked by white ants. 

Working Qualities. Moderately hard to saw, difficult to bring to a good 
finish, and takes only a moderate polish. It is rather coarse and irregular in the 
grain and does not machine well. 

Uses, Present and Prospective. It is used locally in Madras for axe handles, 
hammer shafts, and clod breakers, and for cheap buildings, cart wheels, and legs 
of cots. Its fruit is far more valuable than its timber. 


Strychnos potatorum, Linn. f. 

References. Gamble, Man. Ind. Timb., 498; Gamble, PL Mad., pt. v, 868 ; Talbot, 
Por. PI. Bom., ii. 267; Haines, Trs., S.C., C.P., 157; Troup, Silv. Ind. Trees, ii. 676; 
Troup, Ind. Woods and Uses, 251-252. 

Vernacular Names. Bom. Mar . Nivali, nermali, nirmali; Kan. Chili-gidda , 
chillu; C.P. Nirmali , kahur , Jcahi; Gondi, Khaia , ustumri ; Mad. Tel. Chiller, Tam. 
Tattan , kottei ; Uriya, Kotaki , koyar ; Sant. Kuchila . 

Habit and Distribution. A small tree, generally found in pole-sizes, but 
in a few localities under favourable conditions grows to larger dimensions. In the 
Central Provinces, the Deccan, Panch Mahals and Carnatic, it does not generally 
exceed 2 ft. in girth, with an 8 ft. to 10 ft. clear bole; H. P. Mooney, writing from 
the Feudatory States of Bihar and Orissa, says that it grows in that locality from 
3 ft. to 4 ft. in girth; in Coorg and in the East and South Kurnool Districts of 
Madras, and especially in the Gundlakamma Range of the latter District, where 
it grows up to 4 ft. in girth. Found in the Central Provinces, but very scarce, 
except in the Southern Circle, and then only as a scattered tree; throughout the 
Deccan, Carnatic, Southern India, Bihar and Orissa and just extending to Bengal; 
uncommon in Burma. 

Supplies. Supplies very limited everywhere, as, though widely distributed, it 
is only found sparsely scattered in nearly all localities. Found somewhat con¬ 
centrated locally in the Panch Mahals and Belgaum. Six reports have been 
submitted from Madras, all of which state that the tree is uncommon. 

General Characteristics of the Wood. White to light creamy-white when 
first exposed, ageing to yellowish-grey or light brown and often with slightly 
darker lines, marked along the grain by numerous white strands of interxylary 
phloem; heartwood not distinct; frequently with small black knots; dull (except 
the strands of phloem), difficult to surface but with quite smooth feel, without 
characteristic odour, with bitter taste when fresh, moderately heavy (sp. gr. 
approx. 0*77), straight- or more or less irregularly interlocked-grained, medium 
fine- and uneven-textured. 

Structure of the Wood : 

Growth rings generally distinct but inconspicuous, delimited by denser fibrous tissue 
in the outer portion of the ring, followed by a narrow ragged band of parenchyma at the 
inception of the following ring, 7-18 per inch. 
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LQGANIACEAE 

^> y/ 'Vessels. N.B. In the examination of this wood, the vessels should not be confused 
with the larger, ragged-margined, generally tangentially flattened openings to be subse¬ 
quently described, which result from the partial or complete disintegration of strands of 
phloem embedded in the woody tissue; vessels very small to extremely small, the orifices 
appearing very small with a hand-lens (10 X), embedded in parenchyma in irregular, 
oblique, flame-shaped, anastomosing patches which are separated by similar patches of 
dense fibrous tissue of approximately equal area and frequently cross the boundaries of 
rings, exhibiting little or no variation in size correlated with seasonal growth, open or in 
some samples plugged with light yellow or orange-brown gum or very rarely with tyloses, 
frequently with contiguous rays on one but seldom on both sides, forming extremely fine, 
grouped vessel lines along the grain, occasionally solitary, for the most part in single or 
multiple rows of 2-10 or more, or in radially aligned, irregular clusters between the rays 
and then somewhat angled through crowding, unevenly distributed, 20-110 per mm. 2 : 
vessel segments short (130-390 /z), thick-walled, truncate or tailed, the largest 90-100 /z 
in diameter; perforations simple, almost horizontal to oblique; inter-vessel pits numerous, 
orbicular to oval or polygonal through crowding, with broad border and short lenticular 
orifice, occasionally confluent, the maximum diameter 3-4 /x; pits leading to contiguous 
rays very numerous to each ray cell, minute, similar to the inter-vessel pits, with narrow 
to wide semi-border and short lenticular orifice, the maximum diameter 3-4 /z; light 
yellow or orange-brown gummy infiltration sometimes present, forming parietal lumps 
and plugging vessel segments; tyloses sparse or wanting. 

Interxylary phloem strands frequent, longitudinal, the tissue whitish and usually 
ruptured in the seasoned wood resulting in tubular structures extending along the grain 
which simulate laticiferous tubes; in the transverse section these areas appear as circular, 
oval, or irregularly rounded, ragged-margined areas between the rays or athwart the rays 
(in the last two cases with the long axis mostly in the tangential plane) which are larger 
than the vessels and are partially or wholly occluded with whitish, compressed, partially 
disintegrated masses of soft bast; for the origin of these interxylary phloem strands, 
see under 8. Nux-vomica, Linn.; phloem strands quite evenly distributed in the wood, 
3-9 per cm. 2 /10; maximum diameter 350-800 /x. 

Parenchyma paratracheal, paratracheal-zonate, and metatracheal, in cambiform 
rows of 2-5 (mostly 4) units along the grain some of which are further divided by trans¬ 
verse septa into several locules containing crystals; (a) paratracheal parenchyma abun¬ 
dant, intermingled with the vessels in the irregular, oblique, flame-shaped patches and 
investing the patches as a 1-several seriate sheath, exhibiting more or less of a tendency 
to extend laterally as (b) paratracheal-zonate parenchyma in concentric, ragged, 1—10 
seriate, more or less continuous bands uniting patches; the first band of paratracheal- 
zonate parenchyma at the inception of the ring is better defined than the others and 
simulates terminal parenchyma as of the preceding ring; cells (both * a ’ and b paren¬ 
chyma) angled in the transverse section, with maximum diameter of 23-27 /z, those in the 
hands aligned in radial rows; (c) metatracheal parenchyma sparse, occasional in the 
fibrous tracts, especially flanking the wood rays; cells angled, compressed, with maximum 
diameter of 17-23 /x; gummy infiltration sparse in all types of parenchyma, pale yellow 
to orange-brown; crystals abundant, generally one large and several small crystals to 
a locule; starch deposits not observed. 

Fibres libriform, fine, strongly angled in the transverse section and not definitely 
aligned in radial rows, forming extensive, irregular, flame-shaped, anastomosing patches 
which are separated by similar patches of porous tissue of approximately equal area and 
frequently cross the boundaries of rings, somewhat thicker-walled toward the outer 
margin of the ring, occasionally contiguous to the vessels, non-gelatinous but the walls 
frequently exhibiting layers of stratification, non-septate, 700-2,125 fz long, 15-22 y in 
diameter; walls 4-8 /z thick; inter-fibre pits numerous, largely confined to the radial 
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simple, occasionally combined, with slit-like, oblique or nearly vertical orifice; 
intercellular spaces wanting; fibre lurnina wanting. 

Bays not distinct with the naked eye, fine, flaring somewhat as they cross the ring 
boundaries, 8-11 per mm., of the same colour as the flame-shaped patches of porous 
tissue (pale straw colour) but lighter than the patches of fibrous tissue in the transverse 
section, frequently contiguous to the vessels, separated by 5-15 fibres, interrupted by 
the interxylary strands, of the same colour as the background forming a high, incon¬ 
spicuous fleck on the radial surface, 1-5 (mostly 2-4) seriate, homogeneous or nearly so, 
the largest 50-65 wide and up to 40 plus cells and 850 plus //, in height; pits leading to 
contiguous vessels very numerous to each ray cell, minute, orbicular to oval or polygonal 
through crowding, with narrow to wide semi-border and short lenticular orifice, the maxi¬ 
mum diameter 3-4 y .; gummy infiltration sparse, pale yellow to orange-brown; ray cells 
frequently divided by vertical septa into several locules, each containing a single large 
and generally several small crystals; starch deposits not observed. 

Summary. A moderately heavy, more or less irregularly interlocked-grained, 
medium fine- and uneven-textured, dull creamy-white to yellowish-grey or light brown 
wood marked along the grain by numerous white strands of interxylary phloem; 
similar to S. Nux-vomica, Linn., but lighter in weight, with somewhat larger and less 
numerous interxylary phloem strands, smaller vessels which exhibit a stronger tendency 
toward grouping in flame-shaped oblique patches, finer fibres, and narrower rays; 
a tough, durable, non-ornamental wood of the third class, consumed locally for posts, 
rafters, cart wheels, and for other domestic purposes. 

Material. Gamble Specimen, No. 6117; Hand Specimen, source unknown, No. 996. 

Mechanical Properties. Wt. at 12 per cent, moisture content 50 lb. per c. ft. 
A hard and strong timber; no strength tests have been carried out. 

Seasoning. It seasons slowly, and is less subject to end-splits than 3. Nux- 
vomica . The Divisional Forest Officer, South Kurnool, remarks that it neither warps 
nor splits much. V. K. Maitland recommends converting the logs when green. 

Durability and Adaptability to Treatment. The timber is said to be 
durable and probably is so under cover, since it is used as house posts. It is, 
however, not so bitter as S. Nux-vomica, and is therefore not so well protected 
against insect attack. 

Working Qualities. Somewhat tough to saw; it finishes to a rough surface 
and is too coarse for fine work of any sort. The timber often contains small black 
knots, round which the surface is difficult to plane. 

Uses, Present and Prospective. It is used for posts and rafters in cheap 
houses, for axe handles, ploughs, cart wheels, and fuel. The seed is non-poisonous 
and, after being ground up, is used for clearing muddy water in wells. A somewhat 
poor class of timber, which, due to the limited supply and its poor quality, is of 
little commercial importance. 
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BORAGINACEAE 




References. Brandis, Ind. Trees, 478-482; Gamble, Man. Ind. Timb., 499-505; 
Hooker, FI. Br. Ind.,iv. 134-179; Heyne,Nutt. Planten, 2Druk, II. 1307-1309; Moll, Mik. 
Holzes, iv. 683-708; Whitford, For. Phil., ii. 96; Kanehira, Anat. Char. Foym. Woods, 
158-163; Rock, Indig. Trees Haw. Is., 414-417; Stone, Timb. Com., 167-170; van Eeden, 
Houtsoorten van Nederlandsch Oost-Indie (1906), 181-182; Jodin, Rech. anat. s. 1. 
Borraginees, Ann. d. Sc. nat. Bot., Serie 8, T. xvii (1903), 319-322, 342 ; Mez, Morpholo- 
gische und anat. Studien fiber die Gmppe der Cordieae, Engler’s Jahrb., Bd. xii (1890), 
529; Schenck, Beitr. z. Anat. d. Lianes (1893), 211; Schibler, Beitr. vergl.-syst. Anat. 
Blattes und Stengels d. Boragineen, Dies., Bern (1887), 31; Schlepegrell, Beitr. z. vergl. 
Anat. d. Tubifloren, Bot. Centrbl., Bd. xlix (1892), 257; Burgerstein, Anat. Unters. 
argent. Holzer, Ann. k. k. Naturh. Hofmuseums, Bd. 26 (1912), 7; Pfeiffer, Houtsoorten 
Suriname, Deel 1. 443-445; Record, Timb. Trop. Amer., 515-524; Sargent, Woods of the 
United States (1885), 64-65; Solereder, Sys. Anat. Dicots., i. 554; ii. 1,001; Engler u. 
Prantl, iv. 3a, 71-131. 

The Boraginaceae consist of herbs or occasionally shrubs or trees, often hispid 
or scabrous, with watery juice, simple alternate or sub-verticillate, mostly entire 
leaves, regular perfect flowers in terminal or axillary, dichotomous, often scorpioid- 
branched cymes, rarely solitary and axillary, and drupaceous fruits or the fruits 
dividing into 2-4 nutlets. Over 90 genera and 2,000 species are included in this 
family, widely distributed over the temperate and tropical regions of both hemi¬ 
spheres, but most numerous intemperate regions. The main centre of distribution 
lies in the Mediterranean basin and a second centre occurs in Pacific North America, 
especially in California, where numerous endemic species are found. 

From the standpoint of timber production, the Borage family is of little 
significance as only a few tropical genera are arborescent and yield woods of aiyr 
commercial importance. Of these the best known and largest genus is Cordia , Linn., 
which contains several hundred species and attains its maximum development in 
tropical South America. As is to be anticipated in such an array of species, the 
woods exhibit considerable variation in density and colour, but they retain through¬ 
out certain well-marked anatomical features which render them easily recognizable 
(see under Cordia in the subsequent pages). This family also includes a number 
of well-known ornamental plants including the heliotrope of florists, Heliotrope 
peruvianum , Linn., and the forget-me-nots (Myosotis spp.) of gardens and roadsides 
in Europe and North America, and in the tropics species of Cordia , Ehretia , &c., 
are likewise cultivated for their foliage and flowers. The drupaceous fruits of some 
borages are edible and the various parts of a few of these plants possess medicinal 
properties of some value. 

There are no general features for the woods of this family. Cordia is diffuse- 
porous and has broad well-marked bands of soft tissue in most species, which 
alternate with dark bands of fibres; these woods are coarse- and uneven-textured 
and some of the darker-coloured varieties have an oily feel and resemble teakwood 
superficially. The Ehretia woods in contrast are light-coloured, fine-textured woods 
with greater lustre and dry, smooth feel; some are diffuse-porous, while others have 
a well-marked band of larger spring wood pores. In South America the genera 
Patagonula and Auxemma furnish hard and heavy woods which have individual 
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aracteristics; the keartwood of P. americana , Linn., is usually beautifully varie¬ 
gated and very durable, and is esteemed for fine furniture, cabinet work, interior 
finish and fancy articles of all sorts. 

The anatomical characteristics of woods of this family may be summed up as 
follows. The growth rings range from conspicuous or fairly conspicuous in the ring- 
porous types to inconspicuous or wanting altogether in the diffuse-porous forms. 
The vessels may be large, medium-sized, or small; the grouping is variable, but 
conforms more or less to certain generic types; the inter-vessel pits are small and 
spiral thickening has been reported in the narrow vessels of Lithospermum fruti - 
cosum , Linn.; the perforations are simple and nearly horizontal; tyloses are very 
numerous in some species. Parenchyma is abundant in these timbers; in some it 
is massed about the pores or unites the pores in the summerwood; in other cases 
the zonate condition is prominent and the wood is featured by narrow or broad 
parenchyma-lines or bands. The inter-fibre pits are simple in some genera {Cordia) 
and bordered in others (Ehrelia, Tournefortia , &c.). The rays vary from fine to 
fairly broad and often constitute an appreciable volume of the wood; they average 
4-7 cells in width, but in some of the Cordias become as much as 10 seriate; the 
height is very variable, from a few cells to over 100 cells {Cordia species); it follows 
that in those woods with broad high rays a handsome ray fleck may be anticipated 
on the radial surface. Cordia , Ehretia , and Auxemma have heterogeneous rays; in 
the first, the e upright 9 cells are largely or wholly confined to the lateral margins 
(flanks) of the rays (t) and are frequently crystalliferous. 

The Borage family is represented in India by about 30 genera and over 120 
species of indigeneous and naturalized plants. Three species of Cordia and one of 
Ehretia are commercial trees of secondary importance. 


CORDIA, Linn. 

References. Brandis, Ind. Trees, 478-480; Gamble, Man. Ind. Timb., 500-502; 
Hooker, FI. Br. Ind., iv. 136-140; Nordknger, Querschnitte, Bd. x (1882), 17, 36; Bd. xi 
(1888), 60; Pearson, Com. Guide For. Econ. Pro. Ind., 116; Troup, Ind. Woods and Uses, 
116-118; Heyne, Nutt. Planten, 2 I)ruk, II, 1307-1308; Moll, Mik. Holzes, iv. 691-699; 
Lecomte, Bois Indo-Ch., 206; Brown, Min. Pro. Phil. For., i. 409; Foxw., lndo-Mal. 
Woods, 552 ; Schn., Com. Woods Phil., 205-206; Kanehira, Anat. Char. Form. Woods, 
159-160; Unwin, W. Afr. For. and Forestry, 59, 112, 143, 215, 396-397, 440; Rock, 
Indig. Trees Haw. Is., 415-416; Boulger, Wood, 165, 256; Howard, Timb. World, 65; 
Stone, Timb. Com., 167-168; Winn, Timb., 12, 73, 100, 109; de Bary, Vergl. Anat. 
(1887), 498, 500, 511; van Eeden, Houtsoorten van Nederlandsch Oost-Indie (1906), 
181-182; von Hohnel, Anat. Unters. iiber einige Secretionsorgane der Pfianzen, Ber. 
Wiener Akad., Bd. 84, Abth. I (1882), 599; Mez, Morphologische und anat. Studien fiber 
die Gruppe der Cordieae, Engler’s Jahrbficher, Bd. xii (1896), 529; Moeller, Vergl. Anat. 
des Holzes, Denkschr. Wiener Akad., Bd. 36 (1876), 353; Pomrencke, Vergl. Unters. fi 
d. Bau d. Holzes einiger symp. Fam., Arb. aus d. Bot. Garten zu Breslau, Bd. I, Heft 1 
(1892), 58-59; Prael, Vergl. Unters. fiber Schutz- und Kem-Holz der Laubbaume, Jahrb. 
f. wissensch. Botanik, Bd. 19 (1888), 46-47 ; Schlepegrell, Beitr. z. vergl. Anat. Tubifioren, 
Bot. Oentrbl., Bd. xlix (1899), 257; Senni, Contribute alia conoscenza di alcuni legnami 
della Colonia Eritrea, BoUettino del R. Orto Bot. di Palermo, Anno, iv (1905), 97; 
Ursprung, Beitr. z. Anat. u. Jahresringbildung tropischer Holzarten, Diss., Basel (1900), 
55; Pfeiffer, Houtsoorten Suriname, Deel I. 444- 4 45; Record, Timb. Trop. Amer., 516- 
521; Sargent, Woods of the United States (1885), 64-65. 
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••::- > Size and General Distribution. Approximately 350 species of trees and 
shrubs with alternate or rarely sub-opposite, mostly entire, petioled leaves, poly¬ 
gamous flowers in dichotomous corymbs or clusters, the hermaphrodite corymbs 
much fewer-flowered than the male, and drupaceous, ovoid or ellipsoid, 1-4-celled 
fruits. This genus is the most important of the Borage family and is widely 
distributed throughout the tropical and subtropical regions of the World, the 
majority of the species occurring in tropical America. At least 15 species are 
included in the Indian flora, three of which are medium-sized commercial trees; one 
of these belongs to the second class and the other two are trees of the third class. 

Timber Species. 1. (7. Myxa , Linn.; 2. C. vestita , Hook. f. et Thoms.; 3. C . 
Madeodii, Hook. f. et Thoms. 

General Features of the Wood. Very variable in colour from clear yellow 
or yellowish- or olive-grey to yellowish-brown, olive- or purplish-brown or dark 
brown, often striated or irregularly marked with darker lines; heartwood not dis¬ 
tinct or sharply marked off from the sapwood; C. Myxa > Linn., is unique in the 
rapidity with which the clear yellow heartwood changes to olive-grey or bluish- 
grey upon exposure to the light and air; dull and mealy in appearance to lustrous 
(some species with a golden lustre), with rough to fairly smooth, often somewhat 
oily feel, without odour or mildly and pleasantly scented, light, soft and spongy 
to hard and heavy, straight-grained to shallowly interlocked-grained or wavy- 
grained in the radial plane, medium coarse to coarse- and uneven-textured. Growth 
rings inconspicuous or wanting; when present, usually delimited by denser fibrous 
tissue in the outer portion of the ring and in some species by larger vessels through 
the central portion of the ring or in the springwood. Vessels extremely large to 
large or medium-sized, the majority solitary or paired in the radial plane and rather 
distant, frequently occluded with tyloses which are sometimes crystalliferous; 
vessel perforations simple, horizontal or nearly so. Parenchyma abundant about 
the vessels and often confluent between the vessels, forming concentric, more or 
less undulate, ragged bands which alternate with bands of denser fibrous tissue 
and form a coarse reticulum with the wood rays. Fibres semi-hbriform to libriform, 
sometimes septate, in dense irregular traots or concentric bands; in the latter case 
the bands alternate with bands of zonate parenchyma and are frequently further 
dissected by the rays into rectangular or irregularly shaped islands in a character¬ 
istic manner. Rays making up an appreciable volume of the wood, rather narrow 
to medium broad in the transverse section and constricted in the tracts or bands of 
fibrous tissue, forming a coarse reticulum with the bands of zonate parenchyma 
where these are present, more or less conspicuous on the tangential and radial 
surfaces of the wood, 1-10-seriate, frequently 1-2 mm. in height along the grain, 
heterogeneous; longitudinal traumatic gum canals sometimes present, in tangential 
series which extend for indefinite distances across the rays. 

Remarks. Medium coarse to coarse- and uneven-textured woods with promi¬ 
nent rays and frequently with banded parenchyma; these timbers exhibit a wide 
diversity in colour, weight and hardness from the soft, spongy, perishable, greyish 
types to the hard and heavy, handsomely figured, more or less oily, dark-coloured 
sorts which much resemble teak and are suitable for furniture, cabinet-work 
general carpentry, &c. 
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MACROSCOPIC KEY TO COMMERCIAL SPECIES 
1. Light brown to olive-brown when first exposed, turning brown to dark 
olive-brown with age, handsomely striated with darker bands; wood 
moderately heavy to heavy, hard, with somewhat oily appearance and 

feel. / . .2 

L Clear yellow when first exposed, changing rapidly to olive-grey or bluish- 
grey and at length to greyish-brown or brown, with darker bands of 
porous tissue; wood light, soft. . . . . . ♦ C. Myxa 

2. Concentric bands of zonate parenchyma continuous or nearly so; 
reticulum formed by the rays and bands of zonate parenchyma 
unbroken . . ... . . . C. Macleodii 

2. Concentric bands of zonate parenchyma more or less interrupted, at 
least in some places in the ring; reticulum formed by the rays and 
bands of zonate parenchyma broken. C. vestita 


MICROSCOPIC KEY TO COMMERCIAL SPECIES 
1. Maximum tangential diameter of vessels less than 350 y ; tyloses abundant, 
occluding the vessels ; rays averaging 40 cells and 1,400 y in height . . 2 

1. Maximum tangential diameter of vessels more than 350 y ; tyloses wanting 
or very sparse ; rays averaging 25 cells and 800 y in height . . C. Myxa 

2. Fibres 34-42 y in diameter; rays 1-10 (mostly 5-7) seriate, with maxi¬ 
mum width of 225-250 y ...... C. Macleodii 

2. Fibres 26-30 y in diameter; rays 1-7 (mostly 4-5) seriate, with maxi¬ 
mum width of 110-130 y . G. vestita 


Cordia Myxa, Linn. 

References. Gamble, Man. Ind. Timb., 500; Gamble, FI. Mad., pt. v, 887 (C . 
obliqm ); Talbot, For. FI. Bom., ii. 270; Parker, For. FI. Punj., 357; Witt, I>esc. List, 
Nor. and Berar Circ., C.P., Serial No. 379; Rodger, For. Pro. Rurm., 37; Kanehira, Anat. 
Notes Ind. Woods, 16; NOrdlinger, Querschnitte, Bd. x (1882), 17; Pearson, Com. Guide 
For. Econ. Pro. Ind., 116; Troup, Silv. Ind. Trees, ii. 677-680; Troup, Ind. Woods and 
Uses, 117; Brown, Min. Pro. Phil. For., i. 409; ii. 88; iii. 227; Foxw., Indo-Mal. Woods, 
552; Schn., Com. Woods Phil., 205; Kanehira, Anat. Char. Form. Woods, 159; Rook, 
Ornam. Trees Haw., 183-184 ; Boulger, Wood, 256; Winn, Timb., 73, 100, 109; Prael, 
Vergl. Unters. iiber Schutz- und Kem-Holz der Laubbaume, Jahrb. f, wissensch. Botanik, 
Bd. 19 (1888), 48; Pomrencke, Vergl. Unters. ii. cl, Bau d. Holzes einiger symp. Fam., 
Arb. aus d. Bot. Garten zu Breslau, Bd. I, Heft 1 (1892), 58. 

Vernacular Names. Beng. Bohari , bubal ; Nep. Boeri ; Lepcha Nimat ; Bom. 
Mar. Shelu, sherti , chokri ; Kan. Chdla; Sindi. Lessuri , giduri; Burm. Thanat; Sh. 
Tun-paw-man, hpak-mong ; Tg. Kasondeh ; C.P. Lassora , rasalla , gondan , bhokar , 
shebu, silu ; Baiga, Dohar; Gondi, Virki ; Mad. Tel, Iriki , nakkeri ; Tam. Vidi; Mai. 
Virusham ; Punj. Lasura ; Sant. Buch ; U.P. Hindi, Lassora , lassura ; Uriya, 
Ambata\ Kol. Embrum ; Jeypore, Gunda. 

Habit and Distribution. A small or middle-sized tree, with a short, not 
infrequently crooked trunk from 2 ft. to 4 ft. in girth. Found from Rawalpindi 
eastwards to Bengal and westwards to Sind, also in the Salt Range; throughout 
the Peninsula and lower forests of Burma, Frequenting valleys and on the banks 
of streams. Often cultivated. 
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Supplies. In most localities it is found scattered in the forest. Very scarce 
in the Punjab; common in the Dun and Siwalik forests: P. C. Kanjilal reports 
that fair supplies are obtainable from the United Provinces. Some years ago an 
investigation was carried out to ascertain what quantity of the seed of this tree 
would be available, and the reports received are a fair indication of its prevalence 
in any one locality. It is reported not to occur in commercial quantities in the 
Central Provinces; small quantities are available from the Southern Circle of 
Bombay, while it is scarce in the Northern and Central Circles; very small amounts 
can be expected from the Kurseong Division, though the tree is more common in 
the Buxa Division of Bengal; scarce in the Ganjam, Kistna, Vizagapatam and 
Lower Godavari Districts, more common in the Upper Godavari and East and West 
Kurnool. Haines states that it is common in Chota Nagpur. Small quantities are 
available from Burma. 

General Characteristics oe the Wood. Clear yellow when first exposed, 
changing after a few minutes’ exposure to olive-grey or bluish-grey, at length 
greyish-brown to brown with darker bands of porous tissue; the rapid change in 
colour of this wood is probably due to oxidation and is comparable to that which 
results in the cortex of the fruit body of certain species of the fleshy polyporous 
fungus Boletus , when this is ruptured and suddenly exposed to the air; heartwood 
not distinct; dull to somewhat lustrous (especially on the radial surface), without 
characteristic odour or taste, light (sp. gr. approx. 0-54), straight- or shallowly 
interlocked-grained in narrow bands, very coarse- and uneven-textured. 


Structure oe the Wood: 

Growth rings distinct but relatively inconspicuous, delimited by larger vessels in the 
springwood (wood semi-ring-porous), and narrower closer lines of zonate parenchyma and 
denser fibrous tissue in the summerwood, 2-8 per inch. 

Vessels extremely large to large or medium-sized, the orifices of the larger plainly 
visible with the naked eye and united by bands of zonate parenchyma, largest in the 
springwood and grading gradually (wider rings) or abruptly (narrower rings) into smaller 
vessels toward the outer margin of the ring, open, frequently with contiguous rays on one 
but seldom on both sides, forming broad vessel lines along the grain bounded by tracts 
of parenchyma which are darker than the fibrous tissue, for the most part solitary, less 
commonly in radial straight or oblique rows of 2, 2—several contiguous in the tangential 
plane, or several in a rounded cluster, somewhat unevenly distributed and more abun¬ 
dant in the springwood, 2-10 per mm. a ; vessel segments short (210—320 /x), thin-walled, 
truncate or abruptly tailed, the largest 400—435 /x in diameter; perforations simple, 
horizontal or nearly so; inter-vessel pits numerous, oval to elliptical, with broad border 
and linear-lenticular orifice, frequently confluent, with maximum diameter of 10-12 /x; 
pits leading to contiguous rays numerous to each ray cell, oval to elliptical, with fairly 
wide semi-border and lenticular orifice, the maximum diameter 6—9 fi ; tyloses wanting; 
infiltration not observed. 

Parenchyma paratracheal, paratracheal-zonate, and metatracheal, in short cainbi- 
form rows of 2 units o;r, near the vessels, of 3-4 units along the grain; {a) paratracheal 
parenchyma fairly abundant, forming a narrow, 1-several seriate sheath of cells which 
are stretched to conform to the vessel wall, passing over more or less abruptly into para¬ 
tracheal-zonate parenchyma; cells of ‘a’ parenchyma with maximum diameter of 50- 
57 n ; ( b) paratracheal-zonate parenchyma extremely abundant, forming concentric, 
undulate, ragged, 12-20 (mostly 4-10) seriate bands separated by islands of fibrous tissue 
of approximately the same width (except in the outer portion of the ring) which join the 
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and extend for long distances across t^e rays; number of bands per cm. approxi 
Ufately 40-50, those in the outer portion of the ring narrower and closer together; cells of 
‘b’ parenchyma strongly angled in the transverse section and aligned in radial rows, 
frequently squarish and flattened in the tangential plane, with maximum diameter of 
37-42 p ; (c) metatraeheal parenchyma very sparse, restricted to the islands of fibrous 
tissue, and chiefly contiguous to the rays, the maximum diameter 27-33 p; intercellular 
spaces frequent in the bands of ‘b’ parenchyma; gummy infiltration sparse in all types 
of parenchyma, mostly in a thin parietal layer, dirty yellowish-brown to brown; crys¬ 
tals present in occasional cells of the ‘b’ parenchyma, solitary or in gravel-like masses 
and then variable in size; starch deposits not observed. 

Substitute fibres fairly abundant, scattered among, and similar to, the rows of cambi- 
forra parenchyma except for the absence of transverse septa, approximately 215-290 ft 
in height. 

Fibres libriform, medium fine, angled in the transverse section and not aligned in 
radial rows, forming concentric, undulate, ragged bands which alternate with the bands 
of zonate parenchyma of approximately the same width and are further dissected by the 
broad rays into rounded or irregularly shaped islands of fibrous tissue, rarely contiguous 
to the vessels, non-gelatinous, frequently septate, 850-2,225 p long, 34-38 p in diameter; 
walls 3-7 p thick; the islands of fibrous tissue described above usually bridge the gap 
between adjacent rays, but occasionally they are reduced in size and are partly or wholly 
surrounded by longitudinal parenchyma; inter-fibre pits numerous, fairly evenly distri¬ 
buted on the longitudinal walls, simple, with steeply oblique orifice; fibre lumina without 
infiltration. 

Rays distinct with the naked eye and appearing broad with a hand-lens (10 X), 
making up an appreciable volume of the wood, 4-5 per mm., of the same colour as, and 
forming a coarse reticulum with, the bands of zonate parenchyma in the transverse sec : 
tion, frequently contiguous to the vessels, separated by 4-12 rows of parenchyma cells, 
darker than the background forming a fairly conspicuous, medium-coarse fleck on the 
radial surface, 1-7 (mostly A-6) seriate, heterogeneous with ‘upright’ cells largely 
confined to the flanks (£), the largest 180-200 p wide and up to 25 plus cells and 800 plus p 
in height; pits leading to contiguous vessels numerous to each ray cell, oval to 
elliptical, with fairly wide semi-border and lenticular orifice, the maximum diameter 
6-9 p; dirty yellowish-brown to brown gummy infiltration fairly abundant in some of 
the ray cells; crystals abundant, confined to the ‘upright’ cells along the flanks of 
the rays, solitary or in gravel-like masses and then variable in size; starch deposits not 
observed. 

Gum canals not observed in the material examined. 

Summary. A light, straight- or shallowly interlocked - grainedvery coarse- and 
uneven-textured, greyish-brown or brown wood marked with darker bands of porous 
tissue; unique in the rapidity of the colour-change, when the wood is first exposed, from 
clear yellow to olive-grey or bluish-grey; with the same structural topography as Cordia 
Macleodiiy Hook, f. et Thoms., but lighter and softer, with larger vessels, a greater volume 
of parenchymatous tissue, and narrower, lower rays; a fairly ornamental timber of the 
third class, but less durable and without the wearing qualities of the above-named 
species; this tree has a very wide range throughout the Indo-Malayan region, extending 
also into Australia, China and Formosa. 

Material . Gamble Specimen, No. 5946; Hand Specimen, source unknown. No. 694. 

Mechanical Properties. Wt„ at 12 per cent, moisture content 34 lb. per c. ft. 
No strength figures are available. Relatively soft when compared with G. 
vestita and C. Madeodii. 

Seasoning. It appears to season well from the limited experience gained of it 
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>ehra Dun. S. Fitzgerald kiln-seasoned some large specimen planks which 
showed little or no degrade by treatment. 

Durability and Adaptability to Treatment. Rodger states that the wood 
is not very durable; it is said to be used for well curbs and boats, which indicates 
that it is durable in contact with or when submerged in water. Talbot states that it 
is attacked by insects. As far as is known it has never been antisepticaUy treated. 

Working Qualities. It is easy to saw and works well, finishing without 
difficulty to a good surface. 

Uses, Present and Prospective. It is used for boat building, well curbs, and 
in Chittagong for dugouts. Rodger states that in Burma it is used for house posts, 
beams, scantlings, boats, boxes, cartwheels, wells and furniture. It is of 
moderately ornamental character, especially when cut off the quarter. If cut into 
veneers on a rotary machine it should present an extremely decorative appearance. 


Cordia vestita, Hook. f. et Thoms 


REFERENCES. Gamble, Man. Ind. Timb., 502 ; Parker, For. FI. Punj., 357 ; Kanjilal, 
For. FI. U.P., 295; Kanehira, Anat. Notes Ind. Woods, 16; Troup, Silv. Ind. Trees, ii. 
686-682; Troup, Ind. Woods and Uses, 118. 

Vernacular Names. Punj. Kunbhi ; U.P. Hindi, Kum paiman , hum barola , 
hairola, pin , indak , chinta ; Oudh, Latora, 

Habit and Distribution. A small tree, with a short stem and low rounded 
crown. Found in the Salt Range from the Jhelum eastwards to Oudh. 

Supplies. Very scattered in the Punjab; not common in the United Provinces, 
except in the Saharanpur Siwaliks; P. C. Kanjilal states that only small supplies 
would be forthcoming from the United Provinces. 

General Characteristics of the Wood. Light brown when first exposed, 
turning to dark brown or dark olive-brown with age, handsomely striated with 
narrow darker veins; flat-sawn timber produces the best figure, but when quarter- 
sawn it has a distinct silvery fleck; heartwood not distinct; dull to somewhat lustrous 
(especially on the radial surf ace),with a fairly smooth, oily feel, without characteristic 
odour or taste; moderately heavy to heavy (sp. gr. approx. 0*79), straight-grained 
or*shallowly interlocked-grained in narrow bands, coarse- and uneven-textured. 

Structure of the Wood: 

Growth rings scarcely distinct or wanting; when present, delimited by denser fibrous 
tissue in the outer portion of the ring, 4-8 per inch. 

Vessels very large to large or medium-sized, occluded with tyloses and encircled by 
tracts of parenchyma, or united by bands of zonate parenchyma and the orifices hence not 
distinct with the naked eye, where growth rings are evident, usually somewhat larger 
through the central portion of the ring but exhibiting no great variation in size within 
a growth increment, with contiguous rays on one and occasionally on both sides, forming 
broad, light vessel lines along the grain bounded by parenchyma and plugged with tyloses 
and contrasting sharply with the darker longitudinal bands of denser fibrous tissue, 
for the most part solitary, less commonly in radial or oblique rows of 2,2-3 contiguous in the 
tangential plane, or several in a rounded cluster, quite evenly distributed but frequently 
rather distant, 2-10 per mm. 2 ; vessel segments very short (116-200 /jl), thin- to medium 
thick-walled, truncate or abruptly tailed, the largest 280-300 jjl in diameter; perforations 
simple, horizontal or nearly so; inter-vessel pits numerous but not crowded, orbicular to 
oval, with broad border and short lenticular orifice, occasionally confluent, the maximum 
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Slafteter 7-10/x; pits leading to contiguous rays fairly numerous to each ray cell, 
orbicular to oval or linear-elliptical through fusion, with broad orifice and narrow semi¬ 
border ; maximum diameter of the smaller pits 6-9 p, of the fusion pits 17-20 y; tyloses 
extremely abundant, in foam-like masses occluding all the vessels of the heartwood, pale 
brownish-yellow (transmitted light), occasionally with one or two large crystals, not 
infrequently with inclusions of dirty yellowish-brown or brown gum. 

Parenchyma paratracheal, paratracheal-zonate, and metatracheal, in short eambi* 
form rows of 2 units or, near the vessels, of 3-4 units along the grain; (a) paratracheal 
parenchyma fairly abundant, forming a narrow, 1-several seriate sheath of cells which are 
stretched to conform to the vessel wall, passing more or less abruptly into paratracheal- 
zonate parenchyma; cells of ‘a’ parenchyma with maximum diameter of 55-60/x; 
(b) paratracheal-zonate parenchyma abundant, extending laterally from the vessels and 
generally uniting to form concentric, undulate, ragged, 2-15 (mostly 4-8) seriate bands 
separated by broader islands of fibrous tissue which extend for long distances across the 
rays; number of bands per cm. approximately 24; cells of ‘ b ’ parenchyma strongly 
angled in the transverse section and aligned in radial rows, frequently flattened in the 
tangential plane, with maximum diameter of 30-34 /x; (c) metatracheal parenchyma very 
sparse, restricted to the islands of fibrous tissue and cliiefly contiguous to the rays, the 
maximum diameter 25-30 y ; gummy infiltration sparse in all types of parenchyma, 
dirty yellowish-brown to brown; crystals wanting; starch deposits not observed. 

Substitute fibres frequent, scattered among, and similar to, the rows of cambiform 
parenchyma except for the absence of transverse septa, approximately 140-230 y in 
height. 

Fibres libriform, medium fine, angled in the transverse section and not aligned in 
radial rows, forming broad, concentric, undulate, ragged bands which alternate with the 
bands of zonate parenchyma and are further dissected by the rays into rectangular or 
irregularly shaped islands of fibrous tissue that bridge the gap between adjacent rays, 
rarely contiguous to the vessels, non-gelatinous, non-septate, 680-1,920 y long, 26-30 y 
in thickness; waits 4-11 y thick; inter-fibre pits fairly numerous, quite evenly distributed 
on all the longitudinal walls, simple, with slit-like, steeply oblique orifice; fibre lumina 
empty or with occasional deposits of dirty-brown gummy infiltration. 

Pays quite distinct with the naked eye and appearing fairly broad with a hand- 
lens (10 x), making up a very appreciable volume of the wood, 3-6 per mm., of the same 
colour as, and forming a coarse, more or less broken reticulum with, the bands of zonate 
parenchyma in the transverse section, frequently contiguous to the vessels, separated by 
4-8 rows of parenchyma cells, lighter than the background forming a handsome medium- 
coarse fleck on the radial surface, 1-7 (mostly 4-6) seriate, heterogeneous with the largest 
‘upright* cells in a single, more or less continuous row along the flanks ($), the 
largest 110-130 y wide and up to 45 plus cells and 1,400 plus y in height; pits leading to 
contiguous vessels fairly numerous to each ray cell, orbicular to oval or linear-elliptical 
through fusion, with broad orifice and narrow semi-border; maximum diameter of the 
smaller pits 6-9 y } of the fusion pits 17-20 y; dirty, brown gummy infiltration sparse 
in the ray cells; crystals abundant, confined to the ‘ upright * cells along the flanks 
of the rays, solitary or rarely two together in a compartment; starch deposits not 
observed. 

Gum canals occasionally present and apparently of traumatic origin, longitudinal, 
schizogeneous, embedded in parenchyma in 1-several seriate, tangential rows extending 
for indefinite distances across the rays, rounded or irregularly angled in the transverse 
section and usually bridging the gap between adjacent rays; maximum diameter of 
canals 300-350 y ; contents brown, translucent, resistant to the ordinary solvents. 

Summary. A moderately heavy to heavy, straight- or somewhat interlocked- 
grained, coarse- and uneven-textured, dark brown or dark olive-brown wood; very 
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RHBHar in colour, weight, and hardness to G. Macleodii ; with the same structural topo 
»raphy as the last-named species, but the fibres somewhat finer and the rays narrower; the 
reticulum formed by the bands of zonate parenchyma and the rays in the transverse 
section is also usually more interrupted in this species; longitudinal traumatic gum 
canals frequently present; a valuable ornamental timber of the third class. 

Material. Gamble Specimen, No. 5820. 

Mechanical Properties . Wt. at 12 per cent, moisture content 51 lb. per c. ft. 
No figures of strength are available. It is hard, tough and strong. 

Seasoning. It seasons well, provided the logs are converted soon after the tree 

is felled. 

Durability and Adaptability to Treatment. The timber is durable, more 
so in fact than that of C. Myxa. 

Working Qualities. Not difficult to saw, machines well and takes a good 
finish and polish. To obtain the best figure the logs should be slash-sawn. 

Uses, Present and Prospective. It is used in well-construction; for wheels 
and for furniture. The timber is very similar in appearance to that of C.Macleodii. 
An extremely ornamental wood, suitable for high-class furniture, especially panel¬ 
ling, picture frames, ornamental boxes, &c. It would deserve further attention 
were it more common. 
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Cordia Macleodii, Hook. f. et Thoms. 

References. Gamble, Man. Ind. Timb., 602; Gamble, FI. Mad., pt. v, 888; Talbot, 
For. FI. Bom., ii. 272; Witt, Desc. List, Nor. and Berar Circs., C.P., Serial No. 380; 
Haines, For. FI. Chota Nagpur, 474; Kanehira, Anat. Notes Ind. Woods, 16 ; Troup, 
Silv. Ind. Trees, ii. 682; Troup, Ind. Woods and Uses, 116-117. 

Trade and Vernacular Names. Hadang. Vern. Bom. Mar. Dhaivan,daiwas, 
dhaim, bhote ; Kan. Hadang ; C.P. Daiwas, dahipalas, teliasag ; Korku, Laun, 
kassamar, dhaiyan, dehwan, daiyar, dhengan ; Gondi, Bot ; Mad. Tel. Pedda batava, 
borku; Uriya, Bourlo, bahurlo, ghanli ; Sant. Jugia, porponda; Jeypore, Gadda ; 

Ajmere, Gadru. . 

Habit and Distribution. A small to medium-sized tree, which m favourable 
localities attains 6 ft. in girth, with a 30 ft. straight, cylindrical bole. V. K. 
Maitland, writing of its occurrence in the Central Provinces, states that logs are 
available with a 3 ft. mid-girth and 35 ft. long, but the pole size is commoner. H. F. 
Mooney says that logs 5 ft. in girth are available from the Feudatory States of Bihar 
and Orissa. It grows to about the same size in the Ganjam District of Madras, and 
generally only to pole sizes in the Bombay Deccan, while Talbot states that it 
grows to 6 ft. in girth in Kanara and Belgaum. 

Supplies. Found in moderate quantities in the Central Provinces, Rajputana, 
Central India, Orissa, the Deccan, Kanara, Carnatic and Mysore. 

General Characteristics of the Wood. Light brown to olive-brown when 
first exposed, turning dark brown to dark olive-brown with age, beautifully 
striated with narrow, darker veins; flat-sawn stock has the most ornamental 
figuring, but quartered stock exhibits a handsome silvery fleck; heaitwood not 
distinct; dull to somewhat lustrous (especially on the radial surface), with fairly 
smooth, oily feel, without characteristic odour or taste, moderately heavy to heavy 
(sp. gr. approx. 0-71), straight-grained or some samples very wavy-grained in the 
radial plane, coarse- and uneven-textured. 
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Structure of the Wood : 


Growth rings scarcely distinct or wanting; when present, delimited by denser darker 
fibrous tissue in the outer portion of the ring, 5-7 per inch. 

Vessels very large to large or medium-sized, occluded with tyloses and united by 
bands of zonate parenchyma and the orifices hence not distinct (in spite of their size) 
with the naked eye, where growth rings are evident, usually somewhat larger through the 
central portion of the ring but exhibiting no great variation in size within a growth 
increment, with contiguous rays on one and occasionally on both sides, forming broad 
light vessel lines along the grain bounded by parenchyma and plugged with tyloses and 
contrasting sharply with the darker longitudinal bands of denser fibrous tissue, for the 
most part solitary, less commonly in radial straight or oblique rows of 2-4 (mostly 2) or 
2-3 (mostly 2) contiguous in the tangential plane, quite evenly distributed but rather 
distant, 4-11 per mm. 2 ; vessel segments very short (80-200 /x), thin to medium thick- 
walled, truncate or abruptly tailed, the largest 280-300 /x in diameter; perforations simple, 
horizontal or nearly so; inter-vessel pits numerous but not crowded, orbicular to oval, 
with broad border and short lenticular orifice, occasionally confluent, the maximum 
diameter 7-10 /x; pits leading to contiguous rays fairly numerous to each ray cell, orbicu¬ 
lar to oval or linear-elliptical through fusion, with broad orifice and narrow semi-border; 
maximum diameter of the smaller pits 6-9/x, of the fusion pits 17 20 plus /x; tyloses 
extremely abundant, in foam-like masses occluding all the vessels of the heartwood, 
pale brownish-yellow (transmitted light), fairly thick-walled, pitted, occasionally with 
one or two large crystals, not infrequently with a few small globules of yellowish-brown 
or brown gum. 

Parenchyma paratraeheal, paratracheal-zonate, and metatracheal, in short cambi- 
form rows of 2 units or, near the vessels, of 3-4 units along the grain; (a) paratraeheal 
parenchyma fairly abundant, forming a narrow 1-several seriate sheath of cells which are 
stretched to conform to the vessel wall, passing over more or less abruptly into para¬ 
tracheal-zonate parenchyma; cells of ‘ a ’ parenchyma with maximum diameter of 55-60/x; 
(b) paratracheal-zonate parenchyma extremely abundant, forming concentric, undulate, 
ragged, 2-12 (mostly 4-8) seriate bands separated by broader islands of fibrous tissue 
which join the vessels and extend for long distances across the rays; number of bands 
per cm. approximately 24 ; cells of *b’ parenchyma strongly angled in the transverse 
section and aligned in radial rows, frequently squarish or flattened in the tangential plane, 
with maximum diameter 37-42 p; (c) metatracheal parenchyma very sparse, restricted 
to the islands of fibrous tissue and chiefly contiguous to the rays, the maximum diameter 
27-33 n ; gummy infiltration sparse in ail types of parenchyma, dirty yellowish-brown 
to brown; crystals wanting; starch grains not observed. 

Substitute fibres frequent, scattered among, and similar to, the rows of cambiform 
parenchyma except for the absence of transverse septa, approximately 215-290 y. 
in height. 

Fibres libriform, medium coarse, angled in the transverse section and not aligned 
in radial rows, forming broad, concentric, undulate, ragged bands which alternate with the 
bands of zonate parenchyma and are further dissected by the broad rays into rectangular 
or irregularly shaped islands of fibrous tissue, rarely contiguous to the vessels, noil- 
gelatinous, frequently septate, 850-2,250 /x long, 34-42 /x in diameter; walls 4-9 /x thick ; 
the islands of fibrous tissue described above usually bridge the gap between adjacent 
rays, but occasionally they are reduced in size and are partly or entirely surrounded by 
longitudinal parenchyma; inter-fibre pits fairly numerous, quite evenly distributed on the 
longitudinal walls, simple, with slit-like, steeply oblique orifice; dirty brown, gummy 
infiltration abundant, occluding many of the fibre lurnina. 

Rays plainly distinct with the naked eye and appearing broad with a hand-lens 
(10 X), making up a very appreciable volume of the wood, 3-5 per mm., of the same colour 
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ated with fine light lines delimiting growth increments; keartwood not clearly 
defined; fairly lustrous, with very smooth dry feel, without characteristic odour 
or taste, light (sp. gr. approx, 0*61), moderately hard, straight- or more or less 
irregularly and shallowly interlocked-grained, fine- and even-textured. 

Structure of the Wood: 

Growth rings distinct, visible with the naked eye, delimited by a narrow, sharply 
delineated, light line consisting of zonate parenchyma and flattened fibres at the outer 
margin of the ring, 4-8 per inch. 

Vessels small to very small or extremely small, the orifices of the larger appearing 
small with a hand-lens, largest near the inner third of the ring or occasionally at the be¬ 
ginning of the ring and grading very gradually to smaller vessels toward the outer margin 
of the ring but exhibiting no great variation in size within a given growth increment, 
open, associated with tracheids, frequently with contiguous rays on one side, forming 
very fine vessel lines along the grain, solitary and variously grouped in radial, single and 
partially double rows of 2-4 which are often joined into larger radial clusters by interven¬ 
ing tracheids, or several contiguous in the tangential plane, or a number in an irregular 
cluster, the groups exhibiting more or less of a tendency toward layering in the tangential 
plane and the layers then separated by wide tracts consisting of fibres and zonate paren¬ 
chyma quite free of vessels, more or less unevenly distributed, 5-30 per mm. 2 ; vessel 
segments 215-560 /x long, medium thick-walled, truncate or tailed at the ends, the largest 
135-150 fi in diameter; inter-vessel pits numerous, orbicular to oval or polygonal through 
crowding, with broad border and lenticular orifice reaching nearly to the margin of the 
pit cavity, the maximum diameter 3-5 /a; pits leading to contiguous rays numerous to 
each ray cell, orbicular to oval, with broad semi-border and lenticular horizontal orifice 
reaching nearly to the margin of the pit cavity, the maximum diameter 3-4 /a; tyloses 
wanting; gummy infiltration not observed. 

Tracheids occasional, confined to the immediate vicinity of the vessels or vessel 
groups and grading gradually into narrow vessels, flattened where contiguous to the 
vessel walls, 300-600 /x long, 30-38 fi in diameter, copiously pitted, the pits similar to 
those on the vessel walls but less crowded. 

Parenchyma paratracheal and metatracheal, in cambiform rows of 2-4 units along 
the grain; (a) paratracheal parenchyma very sparse, restricted to occasional cells con¬ 
tiguous to the vessels and difficult to distinguish from the tracheids and small vessels in 
the transverse section; cells flattened to conform to the vessel wall, the maximum 
diameter 30-38/x; ( b ) metatracheal parenchyma very abundant, (1) in part diffused, 
(2) for the most part in concentric, more or less continuous and undulate, 1-2 (mostly 1) 
seriate lines, separated by 1-5 (mostly 2-3) fibres, which extend across several rays; the 
lines not infrequently end abruptly or fork, and occasionally are joined in the radial 
plane; number of lines per mm. approximately 12, those at the outer margin of the ring 
closer and intermixed with tangentially flattened fibres forming a. narrow, sharply 
delineated line demarking the growth ring; cells of ‘b’ parenchyma angled and generally 
flattened in the tangential plane, the maximum diameter 24-28 /x; at low magnifications 
(10 X) the parenchyma has a characteristic punctate appearance comparable to that of 
sundri (Heritiera Forms , Buch.) and Pterospermum acerifolium, Willd.; gummy infiltra¬ 
tion relatively sparse in the parenchyma cells, pale brownish-yellow; crystals wanting; 
starch deposits not observed. 

Fibres semi-libriform, medium fine, frequently contiguous to the vessels, angled and 
not aligned in radial rows in the transverse section, in concentric, undulate, ragged, 
1-5 (mostly 2-3) seriate bands which alternate with the narrow lines of zonate paren¬ 
chyma, the last several rows at the outer margin of the ring flattened and associated with 
closer lines of parenchyma forming a narrow, sharply delineated line demarking the 
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»wth ring, non-gelatinous, non-septate, 1,065-2,000 /x long, 24-30 p, in diameter; walls 
3-5 /x thick; inter-fibre pits numerous, largely confined to the radial walls, bordered, 
with circular or elliptical and then vertically orientated court and short, slit-like, steeply 
oblique orifice; fibre limiina empty. 

Bays not distinct with the naked eye, fine, medium close (10-13 per mm.), separated 
by 1-15 (mostly 3-10) fibres, frequently contiguous to the vessels, of the same colour as 
the background forming a fine, inconsjncuous fleck on the radial surface, 1-4 seriate, 
heterogeneous, the largest 40-45 /x wide and up to 25 plus cells and 550 plus /z in height; 
pits leading to contiguous vessels several to each ray cell, orbicular to oval, with broad 
semi-border and lenticular horizontal orifice reaching nearly to the margin of the pit 
cavity, the maximum diameter 3-4 p ; gummy infiltration relatively sparse in the 
parenchyma cells, pale brownish-yellow; crystals wanting; starch deposits not observed. 

Summary. A light, straight- or more or less irregularly interlocked-grained, fine- 
and even-textured, pale yellowish-grey or light brownish-grey wood; with smooth dry 
feel and little infiltration; featured anatomically by distinct annual rings delimited 
by a narrow, sharply delineated, light line, small to extremely small vessels which are 
borne for the most part in radial rows or clusters accompanied by tracheids and ex¬ 
hibit little or no variation in size within a given ring, numerous concentric, broken, 
undulate, 1-2 (mostly 1) seriate lines of zonate parenchyma, semi-libriform fibres in 
concentric, 1-5 (mostly 2-3) seriate bands which alternate with the narrow lines of paren¬ 
chyma, and fine, medium-close, 1-4 seriate, heterogeneous rays which form an incon¬ 
spicuous fleck on the radial surface; the seasonal rings in this species are not as pro¬ 
nounced as in the ring-porous woods of this genus (Ehretia acuminata , It. Br.); if 
properly seasoned, a good constructional wood; a timber of the third class. 

Material . Gamble Specimens, Nos. 5949, 6105; Hand Specimen, source unknown, 
No. 968. 

Mechanical Peopebties. Wt. at 12 per cent, moisture content 39 lb. per c. ft. 
No tests for strength have been carried out. It is strong, tough and moderately 
hard. 

Seasoning. It is somewhat liable to develop deep, radial end-splits; green 
conversion would probably give the best results. 

Dubability and Adaptability to Teeatment. The timber is reported to be 
fairly durable. 

Wobking Qualities. Moderately easy to saw and works well by hand or 
on machines; finishes, with care, to a fine and fairly lustrous surface. 

Uses, Pbesent and Pkospective. A timber of good quality, used to a very 
limited extent for building purposes, more commonly as fuel. It has been passed 
by a Cawnpore firm as suitable for brush backs. The small sizes and restricted 
length of the logs available must be the reason for its limited use, as it is other¬ 
wise a good sound timber, available in fair quantities. 
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Refeeences. Brandis, Ind. Trees, 491-496 ; Gamble, Man. Ind. Timb., 509-519; 
Hooker, FL Br. Ind., iv. 376-386; Den Berger, Proef. Bosch., Java, Med. xiii. 159-160 ; 
Heyne, Nutt. Planten, 2 Drak, II. 1370-1372; Moll, Mik. Holzes, iv. 721-753; Ridley, 
Timb. Mai. Penin., Agr. Bull. Str. and Fed. Mai. States, n. ser., i (1902), 217-218; Lecomte, 
Bois Indo-Ch., 202-206; Brown, Min. Pro. Phil. For., ii. 375; iii. 74, 236; Foxw,, Indo- 
Mal. Woods, 557-559; Kanehira, Iden. Phil. Woods, 43; Schn., Com. Woods Phil., 210- 
211 ; Whitford, For. Phil., ii. 99; Kanehira, Iden. Imp. Jap. Woods, 45-46; Chun, Chin. 
Econ. Trees, 291-294 (Catatya species); Rock, Ornam. Trees Haw., 191-197; de Bary, 
Vergl. Anat. (1877), 585-619; Bureau, Valeur des caracteres tir^s de la structure de la tige 
pour la classification des Bignoniacdes, Bull. Soe.Bot. d. France, T. 18 (1871), 14; Hooker, 
The Constitution of Lapaehol and its Derivatives, Jour. Chem. Soc. (England), 61 (1892), 
611-650; 69 (1896), 1355-1381, Tecoma, Tabebuia ; Leiserung, Interxyl. Leptom., Diss., 
Berlin (1899), 27 ; Schenck, Ueber die Zerkliiftungsvorgange in anomale Lianenstammen, 
Pringsheim’s Jahrb., Bd. 27 (1895), 604; Schenck, Anatomic der Lianen, 212; Stone, 
Bois utiles de la Guyane Frangaise, Ann. d. Mus6e Colonial Marseille, Ann6e 26 (1918), 
52-65; Ursprung, Anat. u. Jahresringbildung trop. Holzarten, Diss., Basel (1900), 55; 
Burgerstein, Anat. Unters. argent. Holzer, Ann. k. k. Naturh. Hof museums, Bd. 26 
(1912), 6-7; Brown, Atlas of Com. Woods United States, New York State College of 
Forestry, Bull. (1928), No. 57; Janssonius, Mikrographie einiger technisch wichtigen 
Holzarten aus Suriname, Verh. d. k. Akad. v. Wetenschappen te Amsterdam, vol. 18, 
No. 2 (1914), 41-46; Koehler, Guidebook for the Iden. of Woods used for Ties and 
Timbers, U.S. For. Pro. Lab. Bull. (1917), 45 ( Catalpa ); Pfeiffer, Houtsoorten Suri¬ 
name, Deel i, 445-458; Record, Econ. Woods U.S., 2 ed. (1919), 92 et al .; Record, 
Timb. Trop. Amer., 528-545; Record, Lignum-vitae, Yale For. School, Bull. 6 (1921), 
42-43; Sargent, Woods of U.S. (1885), 65-66; Solereder, Sys. Anat. Dicots., i. 601; ii. 
1016; Engler u. Prantl, iv. 36, 189-252. 

The Bignoniaceae consist of trees, scandent shrubs, woody climbers, or rarely 
herbs with watery juice, opposite, whorled or rarely alternate, 1-, 2-, or 3-pinnate 
leaves or the leaves sometimes digitate or simple, perfect, irregular, usually large and 
showy flowers in terminal or axillary racemes or panicles, and capsular, mostly 
elongate fruits with enlarged septum and compressed, discoid, winged seeds, or the 
fruits rarely fleshy and indehiscent. About 100 genera and 600 species are recog¬ 
nized, widely distributed in tropical and sub-tropical regions throughout the world, 
especially in America, a few genera extending into temperate regions. 

From the standpoint of timber production, this family attains its greatest 
importance in tropical America, where many species, especially those belonging to 
the genera Tecoma and Tabebuia , are important timber trees. These two genera are 
closely allied botanically and authorities differ as to the basis of separation; the 
timbers exhibit a wide range of variation but, according to Record (ref. eit.), are 
fairly readily separable into four groups, viz.: (a) rather light and soft, creamy- 
white woods—e.g., prima vera or the white mahogany of the American trade, 
produced by Tabebuia Donnell-Smithii, Rose, of the West Coast of Mexico and 
Guatemala; (b) moderately hard to rather soft woods with a figure somewhat 
resembling that of plain-sawn oak; the Spanish name roble for oak is applied to 
a number of these woods but is not restricted to them—e.g., roble produced by 
Tecoma pentaphylla , Juss., and allied species; (c) hard, heavy, or fairly uniform 



<SL 


BIGNONIACEAE 

woods with a reddish-yellow tinge—e.g., the common ip6 peroba of Rio 
de Janeiro, Minas, Geraes, Espirito Santo, and Bahia, produced by Tecoma Peroba , 
Record; (d) extremely hard and heavy woods with an oily brown colour and with 
vessels more or less filled with a crystalline substance, lapachol, which turns 
a deep wine-red when treated with ammonia or dilute ammonium carbonate 
solution—e.g., many Tecoma species distributed through tropical America. 
Outside of the American tropics the Bignonia family is only of passing interest as 
a potential source of timber. In the Indo-Malayan region Dolichandrone, Hetero - 
phragma , MiUingtonia , Oroxylum and Stereospermum produce woods of local 
significance ranging from white through shades of yellow, grey, olive, or brown, 
and very variable in weight and hardness, and the same holds for Spathodea , 
Kigelia , Newboldia , Stereospermum and Markhamia in tropical Africa. 

The flowers of plants of this family are large and generally bright coloured, 
and the corolla is often two-lipped and spotted in a peculiar manner. The showy 
inflorescences and the foliage, which is often several times pinnate, render these 
plants of decided ornamental value; where the arborescent forms are gregarious, 
they are often a beautiful sight during the flowering season, colouring the landscape 
over wide tracts (Tecoma species of tropical America). Among the best-known 
ornamental species should he listed the orange-flowered Trumpet-creepers ( Campsis 
species) and the Catalpas of the north temperate zone, and the mauve-flowered 
jacarandra, the sausage tree (Kigelia africana, Benth.), the Tecoma species, and 
Millingtonia hortensis , Linn, fof the tropics. A few of these plants are of medicinal 
value and the seeds of some are edible. 

The following anatomical data are available for the woods of this family. Both 
ring-porous and diffuse-porous types occur and, in the latter, seasonal rings may 
be evident or wanting. The vessels exhibit a wide range of size and have no 
grouping characteristic of the family; the inter-vessel pits range from small to 
rather large and spiral thickening occurs in some cases; the perforations are simple, 
or simple and reticulately pitted perforations of a unique type may occur in the 
same wood (Dolichandrone, Oroxylum) ; tyloses are frequently present, and in the 
lapachol group some of the vessels are filled with a sulphur-like powder which 
turns wine-red with alkalies and is of diagnostic Value. The parenchyma is usually 
abundant about the pores and frequently extends laterally and unites adjacent 
pores, in some instances becoming zonate; terminal parenchyma features some of 
these woods. The fibres have simple or bordered pits. The rays are narrow, often 
uniseriate and seldom over 4-5 seriate, and low; often they are rather widely 
spaced and appear distant on the tangential surface of the wood; in composition 
they range from somewhat heterogeneous to homogeneous. In certain species of 
Tecoma and Tabebuia, all the elements are storied. The stems of many of the scan- 
dent forms exhibit various types of anomalous thickening resulting in wedges of 
wood and bast, &c. 

The Bignonia family is represented in India by at least 11 genera and 20 species. 
Five species are commercial timber trees of secondary importance, included in 
3 genera; of these Stereospermum is the most important, with 3 species. 

DOLICHANDRONE, Fenzl. 

References. Brandis, Ind, Trees, 493-494 ; Gamble, Man. Ind, Timb., 511-513; 
Hooker, FI. Br. Ind., iv. 378-380; Troop, Ind. Woods and Uses, 133-134; Heyne, Nutt. 
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tknten, 2 Druk, II. 1370-1371; Moll, Mik. Holzes, iv. 730-744; Ridley, FL Mai. Penin., 
ii. 548-549; Foxw., Indo-Mal. Woods, 557; Schn., Corn. Woods Phil., 210. 



Size and General Distribution. Dolichandrone is confined to the hotter parts 
of Africa, Indo-Malaya and Australia, and consists of 12-15 species of trees with 
opposite, mostly deciduous, imparipinnate leaves with 2-5 pairs of opposite 
leaflets, showy bisexual zygomorphic flowers in terminal few-flowered racemes or 
panicles, and capsular, elongated, cylindrical or somewhat compressed, 2~valved 
fruits bearing many thinly discoid, winged seeds. Six species are included in the 
Indian flora, one of which is a middle-sized timber tree of the third class. 

Timber Species. D. stipulata , Benth. 

General Features of the Wood. See under 'species’. 

Remarks. See under 'species’. 


Dolichandrone stipulata, Benth. 

Syn. Spathodea stipulata , Wall. 

References. Gamble, Man. Ind. Timb., 512; Rodger, For. Pro. Burm., 38; Troup, 
Ind. Woods and Uses, 134. 

Vernacular Names. Burm. Mahliva , pettban ; Sh. Paukkyan . mai-kye ; Ko. 
Mayu-de ; Kn. Kwe. 

Habit and Distribution. A moderate-sized tree, up to 7 ft. in girth, with a 
30 ft. clear bole. Found in the plains forests of Upper and Lower Burma, up to 
2,000 ft. elevation. 

Supplies. Rodger states that it is fairly common in Burma and that 200 
tons or more could be supplied annually. 

General Characteristics of the Wood. Wood orange-red when first ex¬ 
posed, beautifully mottled with lighter and darker streaks, at length fading to pale 
greyish-brown; the quarter-section has an attractive fine silvery fleck; heart wood 
not distinct; quite lustrous, with smooth feel, without characteristic odour or 
taste, moderately heavy to heavy (sp. gr. approx. 0*56), straight-grained or nearly 
so, medium- and even-textured. 

Structure of the Wood: 

Growth rings usually distinct but inconspicuous, delimited by a narrow light line of 
parenchyma at the beginning of the ring and frequently by a uniseriate row of spring- 
wood vessels (wood slightly ring-porous), 4-15 per inch. 

Vessels medium-sized to small or very small, the orifices not distinct with the naked 
eye, generally largest through the central portion of the ring, smallest in the outer portion 
of the ring, and somewhat smaller in the early springwood, but exhibiting no marked 
variation in size within a given growth increment, those at the inception of the ring 
usually forming a uniseriate row which suggests the ring-porous condition, sheathed by 
parenchyma and usually joined by concentric, more or less continuous, ragged bands of 
parenchyma, open, generally with contiguous rays on one and occasionally on both sides, 
forming fine straight vessel lines along the grain, solitary, in radial rows of 2-3, or 2- 
several contiguous in the tangential plane or forming a rounded cluster, fairly evenly 
distributed in the broader rings, where the rings are narrow, more numerous per unit of 
cross-sectional area and the tissue in these tracts much more porous, 10-32 per mm. 2 ; 
vessel segments 255-385 y long, thin-walled, truncate or abruptly or attenuately tailed, 
the largest 185-200 fi in diameter; perforations nearly horizontal to oblique, simple or, in 


BIGNONIACEAE 

the larger vessels, the juncture between adjacent vessel segments occasionally spanned 
by a broad, reticulately perforated plate which in surface view resembles a honeycomb; 
secondary perforations several hundred in each plate, angled, the maximum diameter 
8-15 /n ; inter-vessel pits numerous, small, orbicular to oval or polygonal through crowd¬ 
ing, with broad border and short lenticular orifice, the maximum diameter 4-6 fx ; pits 
leading to contiguous rays numerous to each ray cell, minute, with narrow semi-border 
and rounded (punctate) orifice, the maximum diameter 3-4 fx ; gummy inclusions not 
observed. 

Parenchyma paratracheal, paratracheal-zonate, and metatracheal, in cambiform 
rows of 3-several (mostly 4) units or, near the vessels, often of 6 or more units along the 
grain ; (a) paratracheal parenchyma fairly abundant, forming a ragged, 1-several seriate 
sheath which is frequently interrupted by rays and occasionally by fibres contiguous to 
the vessel, passing over laterally into several-seriate extensions of (b) paratracheal-zonate 
parenchyma which cross the rays and either end blindly or unite with extensions from 
other vessels to form concentric, more or less continuous or interrupted, ragged, 1-6 
seriate bands; the formation of the bands of zonate parenchyma is very variable in dif¬ 
ferent samples of this wood, where well defined they average 4-5 per mm.; the first band at 
the inception of a ring which is associated with the more or less well-defined line of spring- 
wood vessels simulates terminal parenchyma as of the preceding ring; cells of ‘a’ paren¬ 
chyma flattened where contiguous to the vessel wall, the maximum diameter 38-42 fx; 
cells more remote from the vessels (‘a’ or ‘ b ’ parenchyma) aligned in ragged radial rows, 
angular and frequently elongated radially, the maximum diameter 25-32 /x; (c) meta¬ 
tracheal parenchyma extremely sparse, occasional in the fibrous tracts, the maximum 
diameter 20-25 /x; yellow gummy infiltration sparse to abundant in the cells, spotty in 
its distribution; crystals wanting; starch grains occasionally present. 

Fibres non-libriform to semi-libriforin, fine, angled in the transverse section and 
aligned in more or less distinct radial rows in extensive solid tracts or, where the bands 
of zonate parenchyma are well developed, in concentric alternating bands, those toward 
the outer margin of the ring usually smaller and thicker-walled, non-gelatinous, non- 
septate, 665-1,700 fx long, 20-24 fx in diameter; walls thin (2-3 jx); inter-fibre pits 
numerous, largely confined to the radial walls, bordered, with oval, vertically aligned 
court and short, linear-lenticular, vertical orifice; fibre iumina empty. 

Bays scarcely visible with the naked eye, fine, normally spaced (6-9 per mm.), 
separated by 2-15 fibres, frequently contiguous to the vessels, of the same colour as the 
background forming a fine silvery fleck on the radial surface, 1-4 (mostly 2-3) seriate, 
heterogeneous, the largest 45-50 fx wide and up to 20 plus cells and 430 plus fx in height 
(max. 28 cells and 720 /x) ; pits leading to contiguous vessels numerous to each ray 
cell, minute, with narrow semi-border and rounded (punctate) orifice, the maximum 
diameter 3-4 /x; yellow gummy infiltration sparse to abundant in the ray tissue, often 
spotty in its distribution; crystals wanting; starch grains not observed. 

Summary . A moderately heavy to heavy, straight-grained, medium- and even- 
textured, orange-red to pale greyish-brown wood; some samples slightly ring-porous, 
with a single row of springwood vessels; featured anatomically by distinct but 
inconspicuous growth rings, medium-sized to small or very small vessels borne 
solitary, in radial rows of 2-3, 2-several contiguous in the tangential plane, or in 
a rounded cluster, short, thin-walled vessel segments with small inter-vessel pits and 
perforations of two types (a simple form of the usual sort and iri some of the larger vessels 
a reticulately perforated plate at the juncture between two segments), abundant paren¬ 
chyma which forms lateral extensions from the vessels or unites between vessels forming 
concentric, more or less continuous or interrupted, 1-6 seriate bands, fine thin-walled 
fibres which are angled in the transverse section and obscurely aligned in radial rows, and 
fine, normally spaced, 1-4 seriate, heterogeneous rays which form a fine silvery fleck on 
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Ld forming a coarse reticulum with the bands of zonate parenchyma in the transverse 
section, frequently contiguous to the vessels, separated by 4-8 rows of parenchyma cells, 
lighter than the background forming a handsome, medium-coarse silvery fleck on the 
radial surface, 1-10 (mostly 5-7) seriate, heterogeneous, with the largest fi upright ’ cells in 
a single, more or less continuous row along the flanks (0, the largest 225-250 /x wide 
and up to 40 plus cells, and 1,400 plus ft in height; pits leading to contiguous vessels 
fairly numerous to each ray cell, orbicular to oval or linear-elliptical through fusion, with 
broad orifice and narrow semi-border; maximum diameter of the smaller pits 6-9 /x, of 
the fusion pits 17-20 fi ; dirty brown gummy infiltration abundant but spotty in dis¬ 
tribution, occluding groups of cells here and there in the ray (t) and absent elsewhere; 
crystals abundant, confined to the e upright * cells along the flanks of the rays, solitary 
or rarely two together in a compartment; starch deposits not observed. 

Gum canals occasionally present and apparently of traumatic origin, longitudinal, 
schizogeneous, embedded in parenchyma in uniseriate rows extending for indefinite dis¬ 
tances across the rays, appearing tangentially flattened in the transverse section and 
usually bridging the gap between adjacent rays; maximum diameter of the canals 300- 
450 fi; contents brown, translucent, resistant to the ordinary solvents. 

Summary . A moderately heavy to heavy, hard, straight- or somewhat wavy-grained, 
coarse- and uneven-textured, light brown to olive-brown or dark olive-brown wood 
handsomely striped with very narrow, dark veins; the most ornamental figuring is ob¬ 
tained from flat-sawn stock, but the quartered section has a pronounced silvery fleck; 
featured anatomically by inconspicuous growth rings or their absence, very large to 
medium-sized vessels borne for the most part solitary and occluded with tyloses and 
united by broad bands of zonate parenchyma, concentric broad bands of dense fibrous 
tissue which alternate with the bands of zonate parenchyma, and broad, 1-10 seriate, 
heterogeneous rays which dissect the bands of fibrous tissue into islands and form a hand¬ 
some medium-coarse fleck on the radial surface; longitudinal traumatic gum canals 
frequently present; a valuable ornamental timber of the second class. 

Material. Gamble Specimen, No. 5878. 

Mechanical Properties. Wt. at 12 per cent, moisture content 46 lb. per c. ft. 
No figures of strength are available. Hard, tough and strong. 

Seasoning. It seasons without much difficulty if converted when the logs are 
green, and, from reports received from various Divisional Forest Officers, this 
appears to be the general practice. 

Durability and Adaptability to Treatment. J. H. Longrigg, H. F. Mooney, 
and V. K. Maitland state that the timber is durable. It is not the class of timber 
which requires antiseptic treatment. 

Working Qualities. It saws fairly easily, and works well both on a machine 
and by hand. If boards are cut close to the circumference of the logs, or cut so as 
to obtain a face tangential to the annual rings, the most decorative figuring is 
obtained. By quarter-cutting a very handsome silver grain results. 

Uses, Present and Prospective . The timber is used for spokes and felloes and 
in Kanara for construction of heavy timber carts. It is also used for yokes in the 
Central Provinces and elsewhere for axe handles, bed posts, carving, turnery, and 
picture frames. Probably the best use it can be put to is for furniture and cabinet¬ 
work, especially for panelling. A beautiful panel of this timber is to be seen in 
the Wood Museum of the Forest Research Institute at Dehra Dun. A species that 
should be protected, as the wood deserves further attention. 
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EHRETIA, Linn. 

References. Brandis, Ind. Trees, 480-482; Gamble, Man. Ind. Timb., 503-504; 

Ind '’ iv ‘ 141-144 ; Nordlinger, Quersehnitte, Bd. iii (1861), 92; Bd. xi 

!onn™,; IT*™- Wooda and UseB ’ 136-137 '• He y ne > Nutt. Planten, 2 Druk, II. 1308- 
1309, Moll, Mik. Holzes, iv. 699-709; Brown, Min. Pro. Phil. For., ii. 373; iii. 227 • Foxw. 
Indo-Mal. Woods, 552-553; Kanehira, Iden. Imp. Jap. Woods, 44-45; Chun, Chin! 
Econ. Trees, 286-287; Unwin, W. Afr. For. and Forestry, 112, 143, 396; van Eeden 
Houtsoorten van Nederlandsch Oost-Indie (1906), 182; Solereder, Holzstructur, Diss ! 
Munchen (1885), 184; Sargent, Woods of the United States, 65. 

Size and General Distribution. Ehretia consists of trees or shrubs with 
alternate, simple, entire or dentate leaves, small, white, bisexual flowers in axillary 
or terminal corymbs or panicles, and small, drupaceous, globose fruits with thin 
flesh and 1, 2 or 4 bony nutlets. Over 80 species have been described which are 
r!! 1 dlstributed throu gh° ufc the tropical and warm extra-tropical regions of the 
Old World, a few occurring in America. At least 10 species are included in the 
Indian flora, one of which is a timber tree of the third class. 

Timber Species. E. luevis, Roxb. 

General Features of the Wood. See under ‘species’. 

Remarks. See under ‘species’. 


Ehretia laevis, Roxb. 

References. Gamble, Man. Ind. Timb., 503; Gamble, FI. Mad., pt. v, 891 • Talbot 
For FI. Bom., ii. 275; Parker, For. FI. Punj., 360; Kanjilal, For. FI. UP 297- 
Parkmson, For. FL Andam., 211; Witt, Desc. List, Nor. & Berar Circ., C.P., Serial No! 
382; Rodger For. Pro. Burin., 37; Troup, Silv. Ind. Trees, ii. 682-683; Troup, Ind. Woods 
and Uses, 137; Lecomte, Bois Indo-Ch„ 206; Foxw., Indo-Mal. Woods, 553. 

Vernacular Names. Bom. Mar. Datrang ; Kan. Adah, bagari; Burm. Qyaung- 
byu-obein; C.l. Datranga, chamror, tamoiya, chinor, bhoi umbar ; Gondi, Dokke ■ 
Mad. lei. Paldatam, reda paladante; Tam. Addula; Punj. Chamror, sakar ; Sant! 
Fust pan; U.P. Hindi, Chamror; Jeypore, Bentea; Banda, Tamboli. 

Habit and Distribution. A small to medium-sized tree, which in favourable 
localities, such as the Andamans, Burma and the Western Ghats, grows from 40 ft to 
50 ft. m height, and 3 ft. to 4 ft. in girth. In drier localities it is a small tree or 
a large shrub. Found in the sub-Himalayan tracts from the Indus eastwards, 
throughout India m deciduous forests, in Burma, add the South Andamans 

Supplies. Very common on the lower hills of the Punjab, but in this locality 
hardly a timber-producing tree; Parker states that it is abundant on the Phillaur 
Tiateau. P. C. Kanjilal reports that large supplies could be put on the market in 
small sizes, though extractions from the lower hill forests would be somewhat 
expensive. It is very common in the Dun and Siwalik forests. V. K. Maitland, 
writing of its occurrence in the Central Provinces, says that it is scattered in most 
Districts but would be available in commercial quantities were a demand to arise. 
Found throughout Chota Nagpur, frequently near river beds; fairly common in 

the Northern Circars and the Bombay and Madras Deccan, more scattered in the 
Carnatic. 

General Characteristics of the Wood. Light greyish-white when first 
exposed, turning pale yellowish-grey or light brownish-grey with age, frequently 
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adial surface; unique among woods in the presence of the above described retieu- 
lately perforated plates at the junctures of the segments of some of the larger vessels; 
a fairly ornamental compact timber of the third class. 

Material. Specimen from the Conservator of Forests, Utilization Circle, Burma, no 
number; Hand Specimen, source unknown, No. 488. 

Mechanical Properties. Wt. at 12 per cent, moisture content 36 lb. per c. ft. 
No recent strength tests have been carried out. The wood is hard and tough. 
Gamble, quoting Skinner, gives P = 1,386, and, if this figure is correct, this wood 
is over 50 per cent, stronger in transverse strength than teak. 

Seasoning. Nothing is on record as to its seasoning qualities, but from speci¬ 
mens examined it appears liable to develop long, fine surface-cracks. 

Durability and Adaptability to Treatment. Gamble, quoting Major Ford, 
states that the timber is durable as house posts. It has never been antiseptically 
treated. 

Working Qualities. Somewhat difficult to saw, but works to a good finish. 
If quarter-cut it presents an attractive fine silver grain; together with D. crispa 
the most attractive timber of this genus. 

Uses, Present and Prospective. A handsome timber, which is used for 
house posts, bows, spear shafts, oars, paddles and furniture. Its use for furniture 
should be extended, for, though heavy, its pleasing appearance justifies further 
attention. 

HETEROPHRAGMA, DC. 

References. Brandis, Ind. Trees, 494-495; Gamble, Man. Ind. Timb., 513-514; 
Hooker, FI. Br. Ind., iv. 380-381; Troup, Ind. Woods and Uses, 164; Heyne, Nutt. 
Planten, 2 Druk, II. 1371-1372; Ridley, FL Mai. Penin., ii. 551; Foxw., Indo-Mal. Woods, 
557; Howard, Timb. World, 96. 


Size and General Distribution. Heterophragma is closely related botanically 
to Dolichandrone and differs chiefly in the lobation of the calyx in flower. Trees 
with opposite, mostly deciduous, imparipinnate leaves with 2-5 pairs of opposite 
leaflets, showy bisexual zygomorphic flowers in terminal woolly panicles, and 
capsular, elongated, cylindrical, compressed, falcate or twisted, 2-valved fruits 
bearing many compressed w r inged seeds. Four species are recognized; one occurs 
in the Zambesi region of tropical East Africa, the remainder are small or medium¬ 
sized Indian trees of little significance. 

Timber Species. H. Roxburghii , DC. 

General Features of the Wood. See under 'species’. 

Remarks. See under 'species’. 


Heterophragma Roxburghii, DC. 

83m. Spathodea Roxburghii , Spr. 

References. Gamble, Man. Ind. Timb., 513; Gamble, FL Mad., pt. vi, 997; Talbot 
For. FI. Bom., ii. 311; Haines, Trs. S.C., C.P., 168; Troup, Ind. Woods and Uses, 164. 

Vernacular Names. Bom. Mar. Wurus, warns, panlag ; Kan. Adwi-nuggi\ 
C.P. Palang , warsi ; Gondi, Ponchia mara ; Mad. Tel. Bondgu ; Tam. Bora-kala-goru. 

Habit and Distribution. A large tree, the stem of which varies greatly; 
sometimes found with a long, clear, moderately straight bole, elsewhere branching 
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. It grows to a considerable size; Haines states that it attains 7 
l in the Southern Circle of the Central Provinces, though the average 
size is somewhere about 3 ft. 6 in. mid-girth and 25 ft. to 30 ft. in length. 6. E. 
Marjoribanks, writing from the Northern Circle of the Bombay Presidency, gives 
its size in his circle as about 6 ft. in girth, with a 20 ft. stem, but states that it 
branches too low down to yield very good logs. Farther south in that Presidency the 
tree is very mis-shapen. Found in the Godavari forests on the East Coast and 
extending through the Southern Circles, but not elsewhere in the Central Provinces; 
westwards to the Panch Mahals in Gujarat; throughout the monsoon forests of 
Bombay and in the South Canara District of Madras. 

Supplies. Locally common in the Dangs and Panch Mahals Divisions of the 
Northern Circle of Bombay, from which locality 50 to 100 tons could be obtained 
annually, in squares 20 ft. in length and 12 in. side. C. Gilbert, Conservator of the 
Central Circle of that Province, writes that it coulcl he supplied in considerable 
quantities from the Nasik and Poona Divisions, and especially from the Ghat 
forests. The tree is common in the South Chanda Division of the Central Provinces 
and especially in the Allapilli and Markunda ranges. It is said also to occur in 
the Aikala forests of the North Chanda Division. Gamble states that it is not at all 
common along the Godavari River in the Bhadrachalan, Rekapalle and Rumpa 
forests of the Madras Presidency. 

General Characteristics op the Wood. Reddish-grey to grey, ageing to 
greyish-brown or olive-grey; heartwood not distinct; somewhat lustrous when first 
exposed but becoming dull with age, with somewhat rough feel, without character¬ 
istic odour or taste, light (sp. gr. approx. 0»61), straight- to interlocked-grained in 
narrow bands, medium- and even-textured. 

Structure of the Wood: 

Growth rings inconspicuous or wanting; when present, delimited by slightly denser 
fibrous tissue in the outer portion of the ring, 6-13 per inch. 

Vessels large to medium-sized or small, the orifices of the larger scarcely visible with 
the naked eye, generally largest through the central portion of the ring, smallest in the 
outer portion of the ring, and somewhat smaller in the early springwood, but exhibiting 
no marked variation in size within a given growth increment, appearing rather thick- 
walled (#) from encircling parenchyma and frequently united by parenchyma, open, 
generally with contiguous rays on one but rarely on both sides, forming fairly conspicuous 
straightish vessel lines along the grain, for the most part solitary and in radial rows of 
2-4 (mostly 2-3) which are often accompanied by several tracheid-like vessels, occasion¬ 
ally 2 contiguous in the tangential plane or several clustered, quite evenly distributed, 
9-13 per mm 2 ; vessel segments relatively short (340-500 ft), thin-walled, truncate or 
abruptly or attenuately tailed, the largest 200-215 n in diameter; perforations simple, 
nearly horizontal to oblique; inter-vessel pits numerous, orbicular to oval or polygonal 
through crowding, with broad border and short lenticular orifice, the maximum diameter 
8-10 /a; pits leading to contiguous rays numerous to each ray cell, orbicular to oval, with 
narrow or broad semi-border and large rounded, or small lenticular orifice, the maximum 
diameter 6-8 fx ; tyloses wanting; gummy inclusions not observed. 

Parenchyma paratracheal, paratracheal-zonate, and metatracheal, in cambiform 
rows of 2-4 (mostly 4) units along the grain; (a) paratracheal parenchyma abundant, 
forminga ragged, 1-several seriate sheath which is only interrupted by rays contiguous 
to the vessel, generally passing over laterally into several seriate extensions of (6) para¬ 
tracheal-zonate parenchyma which cross the rays and either end blindly or unite with 
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extensions from other vessels to form short, tangential, ragged and often oblique, 
110 (mostly 4-8) seriate bands; the bands are too irregular and broken to appear con¬ 
centric; cells of ‘a* parenchyma flattened where contiguous to the vessel wall, the 
maximum diameter 55-66 y ,; cells more remote from the vessels (‘a 5 or ‘b’ parenchyma) 
aligned in radial rows, angular and frequently elongated radially, the maximum diameter 
45-55 fx; (c) metatracheal parenchyma sparse to fairly abundant, diffused through the 
fibrous tracts, the cells angular and with maximum diameter of 33 -42 y ; gummy infiltra¬ 
tion sparse in all types of parenchyma, light yellow to yellowish-brown; crystals wanting; 
starch deposits not observed. 

Fibres semi-libriform to libriform, medium fine, angled in the transverse section and 
aligned in radial rows, forming extensive tracts between the vessels, parenchymatous 
areas and rays, those toward the outer margin of the ring frequently smaller and thicker- 
walled, non-gelatinous, occasionally septate, 835-1,450 y long, 27-30 y in diameter; walls 
3-6 y thick; inter-fibre pits numerous, largely confined to the radial walls, simple, with 
slit-like, nearly vertical orifice; fibre lumina empty. 

Bays not distinct with the naked eye, fine, normally spaced (6-10 per mm.), separ¬ 
ated by 2-10 (mostly 3-8) fibres, frequently contiguous to the vessels, somewhat darker 
than the background forming a fine, fairly conspicuous fleck on the radial surface, 1-3 
seriate, somewhat heterogeneous, the largest 45-50 y wide and up to 20 plus cells and 
560 plus y in height (max., 34 cells and 900 y) ; pits leading to contiguous vessels 
numerous to each ray cell, orbicular to oval, with narrow or broad semi-border and 
large rounded or small lenticular orifice, the maximum diameter 6-8 y; light yellow to 
yellowish-brown gummy infiltration sparse to fairly abundant in the ray tissue; crystals 
wanting ; starch grains not observed. 

Summary. Alight, straight-or interlocked-grained, medium- and even-textured, 
greyish-brown to olive-grey wood; featured anatomically by inconspicuous growth rings 
or their absence, large to medium-sized or small vessels which are borne for the most 
part solitary and in radial rows of 2-4 (mostly 2-3) and exhibit little or no variation 
in size correlated with growth rings, fairly short, thin-walled vessel segments equipped 
with simple perforations, abundant parenchyma which forms a several-seriate ragged 
sheath about the vessels and frequently extends laterally uniting adjacent vessels but 
never forms concentric bands, medium fine, angled, rather thick-walled fibres which are 
aligned in radial rows and form extensive, nearly solid tracts, and fine, normally spaced, 
1-3 seriate, somewhat heterogeneous rays which form a fine, fairly conspicuous fleck on 
the radial surface; a non-ornamental, third-class timber of the plank-wood type. 

Material . Gamble Specimen, No. 6120; Hand Specimen, source unknown, No. 1029. 

Mechanical Properties. Wt. at 12 per cent, moisture content 39 lb. per c. ft. 
No strength figures are available. It is moderately hard and strong. 

Seasoning. If left in the log it is somewhat liable to develop end-splits. 
G. E. Marjoribanks and V. K. Maitland state that, in Bombay and the Central 
Provinces, the logs are converted when green. 

Durability and Adaptability to Treatment. The general opinion is that 
the timber is not durable and that it is liable to insect attack, It has never been 
antiseptically treated, though it might be profitable to treat it were it used for 
rafters or posts. 

Working Qualities. It saws without difficulty and works to a somewhat 
rough surface. Cut on the quarter it presents an indifferent silvery grain. 

Uses, Present and Prospective. It is hardly ever used except as fuel. An 
unpromising timber, only suitable for rough planking, rafters, scantlings, and, if 
treated, for posts. 
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STEREOSPERMUM, Cham. 

References. Brandis, Ind. Trees, 495-496; Gamble, Man. Ind. Timb., 514-517; 
Hooker, FI. Br. Ind., iv. 382-384; Moll, Mik. Holzes, iv. 745-753; Ridley, FI. Mai. Beninii. 
549-550; Lecomte, Bois Indo-Ch., 205-206; Foxw., Indo-Mal. Woods, 558-559 ; Kane- 
hira, Anat. Char. Form. Woods, 164-165. 

Size and General. Distribution. Stereospermum consists of trees with oppo¬ 
site, mostly deciduous, bipinnate (rarely tripinnate) or imparipirmate leaves with 
3-5 pairs of opposite leaflets, showy, bisexual, zygomorphic, often exquisitely fra¬ 
grant flowers in large, lax, terminal panicles, and capsular, elongated, cylindrical or 
somewhat prismatic or compressed, 2-valved fruits bearing numerous compressed 
or sub-trigonous winged seeds. To date, approximately 35 species have been 
described, which are widely scattered in tropical regions from Africa and Madagas¬ 
car through Indo-Malaya to the Philippine Islands and southern China. Nine or 
ten species are included in the Indian flora, 3 of which are timber trees of secondary 
importance. 

Timber Species. 1. S. chelonoides, DC.; 2. aS. suaveolens , DC.; 3. S. xylo - 
carpum, Benth. et Hook. f. 

General Features of the Wood. Sapwood grey to yellowish-, olive-, or 
brownish-grey, wide (heartwood not differentiated in some species); heartwood 
(when present) yellowish-brown to rich golden-brown, orange-brown, or dark brown, 
frequently with patches of yellow or handsomely mottled with darker streaks; quite 
lustrous when first exposed, with smooth or rather rough feel, without characteristic 
odour or taste, light to moderately heavy or heavy, soft to moderately hard or hard, 
straight, or irregularly interlocked-grained, medium coarse- to coarse- and even- or 
uneven-textured. Growth rings generally distinct but inconspicuous, delimited by 
denser fibrous tissue in the outer portion of the ring and in some species by terminal 
parenchyma. Vessels very large to medium-sized or small, rather distant or close, 
for the most part solitary or in radial rows of 2-4, exhibiting no great variation in 
size correlated with seasonal growth, sheathed with parenchyma or embedded in 
broad, concentric bands of parenchyma; vessel segments short, rather thin-walled, 
with simple perforations, often with whitish or “yellowish deposits. Parenchyma 
abundant, forming a narrow sheath about the vessels and occasionally joining the 
vessels laterally, or, in broad, concentric, wavy, more or less continuous and 
anastomosing bands which include the vessels and form a characteristic pattern in 
the transverse section. Fibres semi-libriform to libriform, fine, angled in the trans¬ 
verse section and more or less definitely aligned in radial rows, forming much dis¬ 
sected tracts bet ween the vessels and the rays or in broad, anastomosing tracts which 
alternate with broad bands of parenchyma containing rather distant vessels. Rays 
fine, medium distant to normally spaced, 1-8 (mostly 1-4) seriate, low, somewhat 
heterogeneous to nearly homogeneous, forming a fine, low, open, inconspicuous 
fleck on the radial surface. The infiltration content of these woods varies con¬ 
siderably from little in the grey types to abundant in those species with a golden- 
brown or dark brown heartwood; whitish or yellowish deposits are very frequent 
in the heartwood of some species; crystals were wanting in the specimens examined. 

Remarks. Moderately durable, elastic woods which machine well but dull tools 
rather quickly. The forms with hard, golden-brown or dark brown, figured heart- 
wood polish well and are suited for furniture and cabinet-work. 
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MACROSCOPIC KEY TO COMMERCIAL SPECIES 
1. Pores mostly solitary and in radial rows of 2-3, rather distant, embedded 
for the most part in broad, concentric, more or less continuous, anasto¬ 
mosing hands of paratraclieal-zonate parenchyma .... 2 

1. .Pores mostly in radial rows of 2-4, rather close, the groups narrowly 
sheathed with parenchyma and occasionally joined laterally by paren¬ 
chyma; prominent, concentric, anastomosing bands of parenchyma wanting 

S. xylocarpum 

2. Heartwood wanting; wood light grey with a faint olive-yellowish cast 
to brownish-grey, light (sp. gr. approx. 0-52), moderately hard 

S. chelonoides 

2. Heartwood present, yellowish-brown; sapwood as above; wood 

moderately heavy (sp. gr. approx. 0-04), hard to very hard S. suaveolens 

MICROSCOPIC KEY TO COMMERCIAL SPECIES 
1. Vessels for the most part solitary and in radial rows of 2-3, with maximum 
diameter of more than 225 p.; parenchyma forming broad, concentric, 
more or less continuous, anastomosing bands including the vessels . . 2 

1. Vessels for the most part in radial rows of 2-4, with maximum diameter 
of less than 225 p ; parenchyma forming a narrow sheath about the vessels 
and occasionally joining adjacent vessels laterally . . S. xylocarpum 

2. Vessels with maximum diameter of 250-265 p,; fibres 17-20 p in 
diameter; rays 1-8 (mostly 4) seriate, with maximum width of 50-60 p 

8. chelonoides 

2. Vessels with maximum diameter of 235-250 p; fibres 20-24 p in 
diameter; rays 1-5 (mostly 2-3) seriate, with maximum width of 60-70 p 

8. suaveolens 

Stereospermum chelonoides, DC. 

Syn. Bignonia chdonoides, Linn.; Stereospermum tetragonum, DC. 

References. Gamble, Man. Ind. Timb., 514; Gamble, FI. Mad., pt. vi, !)98 
(S. tetragonum) ; Talbot, For. FI. Bom., ii. 312; Witt. Desc. List, Nor. and Berar Circ., 
C.P., Serial No. 416; Rodger, For. Pro. Burm., 38; Ind. For. Rec., v, pt. i, 4; ix, 
pt. v, 45; Kanehira, Anat. Notes Ind. Woods, 16; Troup, Ind. Woods and Uses, 249- 
250; Ridley, Timb. Mai. Penin., Agr. Bull. Str. and Fed. Mai. States, n. ser., i (1902), 
217; Lecomte, Bois Indo-Ch„ 205; Foxw., lndo-Mal. Woods, 558; Boulger, Wood, 236; 
Howard, Timb. World, 263; Winn, Timb., 48, 108. 

Trade and V ernacttlar Names. Padri. Vern. Ass. Paroli; Garo , Bolzel; 
Cachar, Pareya-auwal', Beng. Dharmara, atcapali ; Lepcha, Singyen ; Nep. Parari ; 
Bom. Mar. Padal, pared, Icirsel, tuatuka , padoli, koosga ; Kan. Mukarti ; Burin. 
Thahitpo, singwe, thande ; C.P. Chota padar , chota palang, padar, padal', Gondi, 
Padri, pindri ; Mad. Tel. Pisul, tagada; Tam. Pombathiri, pomleathiri, pompa- 
thorai, pompatharai ; Mai. Karingkura ; Uriya, Pamphunia. 

Habit and Distribution. A large tree, which in most localities grows from 
7 to 8 ft. in girth, with a reasonably straight and somewhat fluted stem from 30 to 
40 ft. in length. G. E. Marjoribanks, writing from the Northern Circle, Bombay, 
states that logs up to 30 ft. in length with a 2 ft. side are available. Rodger states 
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that in Burma the stem is up to 40 ft. in length. In Assam the tree grows to about 
the same size, and in Bengal the stems are not quite so long. In Madras, 
on the West Coast, it grows to a large tree, also in North Coimbatore, while in 
Rollegal, Tinnevelly, and Madura it is anything from 3 to 7 ft. in girth. Foundin 
Assam, northern Bengal, Burma; very scarce in Chota Nagpur and only in damp 
localities in the North and South Chanda, Bhandara, Balaghat, Nagpur, Seoni, 
the Melghat and Yeotmal Divisions of the Central Provinces. Scattered in the 
Dangs, Peint and Thana, and also in the Konkan and Kanara Districts of Bombay. 
In Madras it is found in damp localities of the Deccan Districts, in the Nallamali 
Hills, the Veligonda Hills of Nellore, and in all Districts of the Western Ghats. It 
also occurs in the plains forests of Upper and Lower Burma. 

Supplies. Fairly common in nearly all Districts of Assam. Found as a very 
common and large tree in the Nambar forests of the North Cachar Hill Tracts of 
that Province, where the timber is not exploited. Rodger estimates the annual 
out-turn from Burma at 200 tons, while E. 0. Shebbeare’s figure for the Buxa 
Division of Bengal is 9,300 c. ft. per annum or slightly under 200 tons. The 
Northern Circle of Bombay could only supply small quantities; it is fairly common 
farther south in that Province in the North Kanara forests, especially in the ever¬ 
green forests round Bunwasi and far up the valleys running to the coast in the 
West and South Kanara Divisions. In the Madras Presidency small quantities can 
be supplied from the Tellichery Ghat forests of the North Malabar Division, where 
it is a commoner species than 8. suaveolens. Available in small quantities from the 
Rollegal, North Coimbatore and Tinnevelly forests, and in very limited quantities 
from the Madura District. 

General Characteristics of the Wood. Light grey with a faint olive- 
yellowish cast to brownish-grey, often with lighter and darker markings due to 
alternating bands of fibrous and soft tissue ; heartwood not distinct; in some trees 
a small, chestnut-brown, apparently false heart is sometimes formed; quite lustrous 
w T hen first exposed, with rather rough feel, without characteristic odour or taste, 
light when thoroughly dry (sp. gr. approx. 0*52), straight-grained or nearly so, 
coarse- and uneven-textured. 

Structure of the Wood : 

Growth rings inconspicuous with the naked eye, distinct with a hand-lens (10x), 
delimited by a darker band of denser fibrous tissue in the outer portion, 4-8 
per inch. 

Vessels very large to large or medium-sized, the orifices of the larger appearing as 
small pin-pricks with the naked eye, largest in the central portion of the ring and some¬ 
times also in the springwood, grading gradually to smaller vessels in the outer portion of 
the ring, but exhibiting no great variation in size within a growth increment, embedded 
in broad, concentric, wavy, anastomosing bands of paratracheal-zonate parenchyma, 
open or occasionally plugged with a white substance or rarely with orange-brown gum, 
frequently with contiguous rays on one and quite commonly on both sides, forming broad 
dark vessel lines along the grain, for the most part solitary, less frequently in radial rows 
of 2-3 (mostly 2), 2-3 contiguous in the tangential plane, or several clustered, quite 
evenly distributed, 3-10 per mm. 2 ; vessel segments 210-425 /* long, thin-walled, truncate 
or abruptly or attenuately tailed, the largest 250-265 fx in diameter; perforations simple, 
almost horizontal to oblique; inter-vessel pits numerous, orbicular to oval or polygonal 
through crowding, with broad border and short lenticular orifice, the maximum diameter 
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^ jr*5r’ P its * ea(iin g tD contiguous rays numerous to each, ray cell, orbicular to elliptical," 
with fairly wide semi-border and linear-lenticular orifice reaching nearly to the margin 
of the pit court, the maximum diameter 4-6 ; small, globose tyloses occasionally present; 
vessel segments occasionally plugged with a white substance; orange-brown gummy 
deposits rarely present. 

Parenchyma paratracheal, paratracheal-zonate, and metatracheal, in eambiform 
rows of 2-4 units or, where contiguous to the vessels, of 5 or more units along the grain; 
{a) paratracheal parenchyma sparse to fairly abundant, forming a l-several seriate 
sheath which is interrupted by rays and occasionally by fibres contiguous to the vessel, 
passing over more or less abruptly into paratracheal-zonate parenchyma; cells of V 
parenchyma stretched to conform to the vessel wall, the maximum diameter 55-66 /x; 
(6) paratracheal-zonate parenchyma very abundant, in irregular laterally stretched 
patches about the springwood vessels in the wide rings, in the summerwood of the wide 
rings, and throughout the narrow rings, forming broad, concentric, more or less continuous 
and anastomosing, wavy and frequently oblique, 1-15 (mostly 4-10) seriate bands which 
include the vessels and extend across the rays and not infrequently cross the ring 
boundaries; cells of ‘b’ parenchyma arranged in definite radial rows, angular (often 
hexagonal) and frequently somewhat elongated radially ( x ), the maximum diameter 
40-55 fi ; the first band of paratracheal-zonate parenchyma at the inception of the ring 
simulates terminal parenchyma as of the preceding ring; (c) metatracheal parenchyma 
sparse, restricted to occasional cells in the fibrous tracts, the maximum diameter 20-30 /x; 
gummy infiltration sparse to fairly abundant in all types of parenchyma, largely confined 
to a parietal layer, light yellow; crystals wanting; starch deposits fairly abundant. 

Fibres semi-libriform to libriform, fine, angled in the transverse section and aligned 
in radial rows, forming extensive, irregular and ragged, anastomosing tracts between the 
vessels and bands of zonate parenchyma, finer and thicker-walled toward the outer margin 
of the ring, non-gelatinous, non-septate, 600-1,575 jj , long, 17-20 /x in diameter; walls 
3-5 fi thick; inter-fibre pits relatively few, largely confined to the radial walls, simple, 
with slit-like, nearly vertical orifice; fibre lumina empty. 

Bays not distinct or scarcely distinct with the naked eye, fine, medium distant 
(5-7 per mm.), separated by 3-18 rows of parenchyma cells, frequently contiguous to the 
vessels, slightly darker than the background forming a fine, low, open, inconspicuous 
fleck on the radial surface, 1-8 (mostly 4) seriate, somewhat heterogeneous, the largest 
50-60 n wide and up to 18 plus cells and 360 plus /x in height (max., 30 cells and 
620 /i ); pits leading to contiguous r&ys numerous to each ray cell, orbicular to elliptical, 
with fairly wide semi-border and linear-lenticular orifice reaching nearly to the margin 
of the pit court, the maximum diameter 4-6 /x; light yellow gummy infiltration sparse 
to fairly abundant in the ray cells, largely confined to a parietal layer; crystals wanting; 
starch deposits fairly abundant. 

Summary. A light, straight-grained, coarse- and uneven-textured, pale yellowish- 
grey to brownish-grey wood; the tangential section shows an unattractive partridge 
mottling; featured anatomically by well-marked but relatively inconspicuous growth 
rings, very large to large or medium-sized vessels borne for the most part solitary and 
usually slightly larger through the central portion of the ring, broad, concentric, more 
or less continuous and wavy, anastomosing, 1-15 (mostly 4-10), seriate bands of zonate 
parenchyma in which the vessels are embedded, fine-angled fibres which form extensive 
irregular and ragged anastomosing tracts between the vessels and bands of zonate 
parenchyma, and fine, medium distant, 1-4 seriate, somewhat heterogeneous rays which 
produce a fine, low, open, inconspicuous fleck on the radial surface; an elastic, 
moderately durable, coarse-textured wood. 

Material . Gamble Specimens, Nos. 5784, 5841. 

Mechanical Properties. Wt. at 12 per cent, moisture content 33 to 35 lb. 
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o. ft. No recent tests have been carried out to determine its strength. Gamble 


states that Kyd found P=710; Skinner, P=620; Bourdillon,P=772. The average 
of these three figures is 701, which would place padri about 13 per cent, below 
teak in transverse strength; the timber is, however, about equal to that species 
in hardness. 

Seasoning. The popular idea is that it seasons without difficulty. An air- 
seasoning experiment was carried out in the Buxa Division of Bengal by the Forest 
Research Institute, Dehra Dun, in co-operation with the District Forest Officer, 
and the final inspection was carried out by C. V. Sweet. The best results were 
obtained by converting the logs when green or by girdling; water-seasoning and 
seasoning in the log gave poor results. The chief defect was surface-cracking, as 
V-shaped cracks developed, especially in boards cut off the quarter. This tendency 
to surface-cracking necessitates care being taken in stacking and protection from 
the sun and hot winds, so as to reduce too rapid surface evaporation (Ind. For. 
Bee., ix, pt. v, 45). S. Fitzgerald kiln-seasoned a consignment of rafters and planks 
at Dehra Dun and found it to be difficult to deal with in kilns, as serious degrade 
took place, especially in the centre of the planks, where many deep surface-cracks 
developed. 

Du rability ani> Adaptability to Treatment. The timber may be classed 
as durable. E. 0. Shebbeare states that it has been used once or twice in Bengal by- 
managers of tea-gardens for construction, and they state that it is extremely durable. 
In the seasoning experiments mentioned above, stacks of other species piled close 
to those of padri were attacked by white ants, though they left those of that 
species untouched. The fact that this timber is largely immune from insect attack 
is confirmed by R. Mitchell, District Forest Officer, North Coimbatore. Padri 
lends itself readily to antiseptic treatment; a consignment of experimental sleepers 
was sent to Dehra Dun for antiseptic treatment, and these took up 10 lb. of oil per 
c. ft. without any difficulty. When cutting logs into sleepers the core of the tree 
should, if possible, be excluded. 

Working Qualities. The timber is not difficult to saw in a green state, though 
it is more difficult to do so when dry. It has a marked tendency to blunt the saw-, 
which is probably due to a small hard crystal depbsit in the timber. This tendency 
to blunt saws was reported from Bengal and logs were sent to the Forest Research 
Institute on which to experiment. The tests carriedout fully verified the localreport. 
The timber is very difficult to split and does not work to a very good finish, on account 
of the coarseness of the grain, which is composed of alternating bands of fibre and 
soft tissue. These bands form darker and lighter markings, which are responsible 
for partridge mottling on boards cut off the quarter. E. O. Shebbeare writes that 
very attractive three-ply boards were prepared of this species in Buxa, the figuring 
being due to the oblique cut on the darker and lighter bands of the fibre. 

Uses, Present and Prospective. The timber is not in great demand. In 
Assam it is used to a limited extent for dugouts, building and tea boxes ; F. J. Colley 
writes that in Madras it is locally used as planking for furniture and packing cases, 
while Rodger gives similar uses for it in Burma, and also adds shafts, yokes, 
ploughs, canoes and oars. It is not much used in the Central Provinces, Bombay, 
or Bengal. It was tried for match making and pronounced to be unsuitable. It 
yields an excellent oharcoal. The uses indicated for this timber are treated sleepers, 
plywood and floor boarding. 
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Stereospermum suaveolens, DC. 

Syri. Bignonia suaveolens, Roxb. 

References . Gamble, Man. Ind. Timb., 515; Gamble, FI. Mad., pt. vi, 998; Talbot, 
For. FI. Bom., ii. 314; Parker, For. FI. Punj., 376; Rodger, For. Pro. Burm., 39; 
Kanjilal, For. FI. U.P., 302; Witt, Desc. List, Nor. and Berar Cire., O.P., Serial No. 417; 
Ind. For. Rec., ix, pt. v, 45; Kanehira, Anat. Notes Ind. Woods, 16; Troup, Ind. 
Woods and Uses, 250; Watt, Com. Pro. Ind., 49, 95; Lecomte, Bois Indo-Ch., 206; 
Foxw., Indo-Mal. Woods, 559. 

Vernacular Names. Beng. Parul ; Lepcha, Singyen ; Nep. Pahari ; Bom. Mar,. 
Parul , kalgari, patala, pahad ; Kan. Hooday , billa ; Burm. Kywemagy olein, thande , 
thalcutpo ; Sh. Maikye ; C.P. Padar, jaimangal , parol, padal , paukarmul ; Gondi, 
Pandri ; Mad. Tam. Padri ; Tel. Kalagoru , peddakalaguri ; Punj. Padal ; U.P. Padal , 
padiala, padaria, parur; Kol. Kussi; Sant. Fader ; Mai. Pahari, paroli. 

Habit and Distribution. A mpderate-sized or large tree. In the Punjab, and 
especially in Kangra, in the Central Provinces, Chota Nagpur, and in the Bombay 
and Madras Deccan, it is found as a tree of moderate size, not infrequently mis¬ 
shapen. In more favourable localities, such as Burma, the West Coast, and in parts 
of the United Provinces and Bengal, it is found as a large tree, which in Burma 
attains 8 ft. in girth with a 40 ft. clean, straight stem. Found throughout India, 
generally in drier localities than S. chelonoides , often associated with sal in the 
United Provinces, Chota Nagpur, and the Central Provinces; also found in the 
low-lying dry forests of Burma. 

Supplies. Rodger estimates the amount annually available from Burma at 
200 tons; Parker states that in the Kangra District of the Punjab it is common but 
small. Moderate supplies may be expected from the Dharwar and Mungod forests 
of the North Kanera Division of Bombay. The species is scattered in the United 
Provinces, though the tree is of fairly large size: possibly 200 tons could be extracted 
annually to Bareilly were it worked out with other species; fair supplies would also 
be forthcoming from the Siwalik forests of that Province. Not very common in the 
Central Provinces, though scattered in all Divisions; most plentiful in the Balaghat 
Division, in the sal forests. Frequent in the valleys of Singbhum, scarce elsewhere 
in Bihar and Orissa. Moderately common in parts of the West Coast forests, from 
which small parcels may be expected. 

General Characteristics oe the Wood. Sapwood grey with a faint olive- 
yellowish cast, wide, turning somewhat darker with age; heartwood yellowish- 
brown, often handsomely mottled with narrow darker streaks which yield a very 
handsome figure on the quarter; quite lustrous when first exposed, with somewhat 
rough feel, without characteristic odour or taste, moderately heavy (sp. gr. approx. 
0*64), straight-grained, coarse- and uneven-textured. 

Structure of the Wood : 

Growth rings inconspicuous with the naked eye, distinct with a hand-lens (10x), 
delimited by a darker band of denser fibrous tissue in the outer portion, 7-10 
per inch. 

Vessels large to medium-sized or small, the orifices of the larger visible with the naked 
eye, largest through the central portion of the ring, grading gradually to smaller vessels 
in the outer portion of the ring, and somewhat smaller in the springwood, but exhibiting 
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at variation in size within a given growth increment, embedded in fairly br< 
6entric, wavy, anastomosing bands of paratracheal-zonate parenchyma, open or 
plugged with a white shining substance which becomes yellow in the heartwood, fre¬ 
quently with contiguous rays on one and quite commonly on both sides, forming broad 
dark vessel lines along the grain, for the most part solitary, less frequently in radial rows 
of 2-3, 2-3 contiguous in the tangential plane, or several clustered, 3-12 per mm. 2 ; vessel 
segments 170 340 /x long, medium thin-walled, truncate or abruptly or attenuately tailed, 
the largest 235-250 /x in diameter; perforations simple, almost horizontal to oblique; 
inter-vessel pits numerous, orbicular to oval or polygonal through crowding, with broad 
border and short lenticular orifice, the maximum diameter 5-7 /x; pits leading to con¬ 
tiguous rays numerous to each ray cell, orbicular to elliptical, with fairly wide semi¬ 
border and linear-lenticular orifice reaching nearly to the margin of the pit court, the 
maximum diameter 4-6 fi; small globose tyloses occasionally present; vessel segments 
occasionally plugged with a white substance which becomes yellow in the heartwood. 

Parenchyma paratracheal, paratracheal-zonate, and metatracheal, in cambiform 
rows of 2-4 units or, where contiguous to the vessels, of 5 or more units along the grain; 
(a) paratracheal parenchyma sparse to fairly abundant, forming a 1-several seriate sheath 
which is interrupted by rays and occasionally by fibres contiguous to the vessel, passing 
over more or less abruptly into paratracheal-zonate parenchyma; cells of 4 a 5 parenchyma 
stretched to conform to the vessel wall, the maximum diameter 52-63 /x; (6) paratracheal- 
zonate parenchyma very abundant, in irregular, laterally stretched patches about the 
springwood vessels in wide rings, in the summerwood of the wide rings, and throughout 
narrow rings, forming fairly broad, concentric, more or less continuous and anastomosing, 
wavy, and frequently oblique, 1-15 (mostly 4-10) seriate bands which include the vessels 
and extend across the rays and not infrequently cross the ring boundaries; cells of 
the ‘b’ parenchyma arranged in definite radial rows, angled (often hexagonal), and fre¬ 
quently somewhat elongated radially (x), the maximum diameter 40-52 /x; the first band 
of paratracheal-zonate parenchyma at the inception of the ring often simulates terminal 
parenchyma as of the preceding ring; (c) metatracheal parenchyma sparse, restricted to 
occasional cells in the fibrous tracts; maximum diameter of the cells 20-30 /x; gummy 
infiltration sparse to fairly abundant in all types of parenchyma, light yellow to orange- 
yellow ; crystals wanting; starch deposits fairly abundant. 

Fibres semi-libriform, fine, angled in the transverse section and aligned in radial 
rows, forming extensive, irregular and ragged, anastomosing tracts between the vessels 
and the bands of zonate parenchyma, finer and thicker-walled toward the outer margin 
of the ring, non-gelatinous, non-septate, 850-1,400/x long, 20-24/x in diameter; walls 
3-6 /x thick; inter-fibre pits relatively few, largely confined to the radial walls, simple, 
with slit-like, nearly vertical orifice; fibre lumina empty. 

Pays not distinct or scarcely distinct with the naked eye, fine, normally spaced 
(6—10 per mm.), separated by 3—10 rows of parenchyma, frequently contiguous to the 
vessels, slightly darker than the background forming a fine, low, open, inconspicuous 
fleck on the radial surface, 1-5 (mostly 2-3) seriate, somewhat heterogeneous, the largest 
60-70 /x wide and up to 18 plus cells and 430 plusjtx in height (max., 26 cells and 585/x); 
pits leading to contiguous vessels numerous to each ray cell, orbicular to elliptical, with 
fairly wide semi-border and linear-lenticular orifice reaching nearly to the margin of the 
pit court, the maximum diameter 4-6 /x; light yellow to orange-yellow gummy infiltra¬ 
tion sparse to fairly abundant in the ray tissue; crystals wanting; starch deposits fairly 
abundant. 

Summary. A moderately heavy, straight-grained, coarse- and uneven-textured, 
grey (sapwood) to yellowish-brown (heartwood) wood; the tangential section shows 
a partridge figure; comparable to S tereospe rmurn chelonoides , DC., but with distinct 
heartwood and somewhat heavier, harder, and finer-textured;, very similar 
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Photomicrograph by H. P. Brown 
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!i$* 1 ctural topography to this last-named species, but with slightly smaller vessels, 
coarser fibres, and wider, higher rays; an elastic, moderately durable, coarse- 
textured wood of the second class with an ornamental heartwood suitable for furniture 
and cabinet-work. 

Material. Gamble Specimen, No. 5940; Hand Specimen, source unknown, No. 527. 

Mechanical Properties. Wt. at 12 per cent, moisture content 42 lb. per c. ft. 
The heartwood is very hard. No strength figures are available; it is, however, 
a good, strong, elastic timber, and in this respect equal, if not superior, to that of 
S. chelonoides. 

Seasoning. It presents no difficulties in seasoning, even if left in the log. An 
air-seasoning experiment was carried out in the Gonda Division of the United 
Provinces by the Forest Research Institute, Dehra Dun, in co-operation with the 
Forest Officers of the Province, from which it was ascertained that girdling, green 
conversion, water-seasoning, or seasoning in the log, all produced timber with few 
defects; of these four methods, green conversion is advocated (Ind. For. Bee., 
ix, pt. v, 45). F. J. Colley, writing from Madras, and our own experience of this 
timber, confirm the results obtained in Gonda. 

Durability and Adaptability to Treatment. It may be classed as fairly 
cmiable, or durable, according to the position in which the timber is placed, and, 
like that of S. chdonoides, it is rarely subject to insect attack. It has never been 
antiseptically treated. 

Working Qualities. Superior to S. chelonoides in working qualities, for, 
though hard, it presents no serious difficulties to sawing and does not blunt saws 
as does the wood of that species. It works easily and takes a good polish, finishing 
to a smooth surface, especially the heartwood. The sapwood has only fight 
markings, while the heartwood has lighter and darker streaks, which, when the 
boards are cut off the quarter, present an attractive figuring. 

Uses, Present and Prospective. Considering the good qualities of the wood, 
it is in relatively small demand. In Madras, on the West Coast, it is chiefly used 
for building, construction work, furniture and carts. It is said to be used for 
panels of railway carriages in the United Provinces. It is cut into scantlings 
and sold, mixed with other species, at Jagadhri in the Punjab. A good firewood 
and yields excellent charcoal. Gamble calls it an important tree, worthy of use as 
legalds its timber and important in silviculture. It may be classed as a valuable 
timber for construction, as it is durable, strong, and seasons well, while the heart- 
wood, though small, would certainly make up into attractive furniture. F. J. 
Colley suggests its use for turnery and cabinet work. A species to be encouraged. 


Stereospermum xylocarpum, Benth. et Hook. f. 

Syn. Bignonia xylocarpa, Roxb.; Radermachera xylocarpa, K. Sch. 

References. Gamble, Man. Ind. Timb., 516; Gamble, FI. Mad., pt. vi, 999 
(Radermachera xylocarpa ); Talbot, For. FI. Bom., ii. 315; Witt, Desc. List, Nor and 
Berar Cue., C.P., Serial No. 418; Hainos, Trs. S.O., C.P., 171; Kanehira, Anat. Notes 
ind. Woods, 16-17; Troup, Ind. Woods and Uses, 250; Lecomte, Bois Indo-Ch., 206- 

Howard, Timb. World, 263. ’ 

Vernacular Names. Bom. Mar. Kharsing, kadashing, bairsing ; Kan. 
kenasing ; C.P. Paral, bhainsparal, bhumia, padar, padal, telu, kula telu ; Gondi, 
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i ; Baiga, sonpadri ; Mad. Tam. Vadencarni, pathiri ; Mai. Vedangkomai ; Tel. 
Warawaili ; Coorg, Udi, ude. 

Habit and Distribution. A moderate-sized to large tree, with a fairly straight, 
cylindrical stem, which in the Southern Circle of the Central Provinces, the N. 
Circars, and in favourable localities above Ghats on the West Coast, attains a girth 
of 8 ft. In the Northern and Berar Circles of the Central Provinces, in the Khandesh 
Satpuras, and in the Kanara Ghat forests of Bombay, it is seldom much 
over 6 ft. in girth. Found from the Central Provinces southwards, through the 
Satpuras, Mahratta country, Surat Dangs and West Coast to Travancore, also in 
the N. Circars and Carnatic. 

Supplies. Not common in the Central Provinces, except in the valleys of 
Balaghat and South Chanda, the sal forest of Lormi and in the valleys of Pantora 
(Haines). Scattered in the Khandesh Satpuras; common in parts of Dharwar 
District; not common on the Ghats or in the valleys of the Kanara District of the 
Bombay Presidency. Gamble states that it is found on the hills in the Godavari 
District and scattered in all dry forest districts of Madras. 

General Characteristics of the Wood. Sapwood grey to light brownish- 
grey, generally with a faint yellowish cast, wide; heartwood greyish-brown when 
first exposed, with a tendency toward yellow streaks or patches, ageing to a rich 
golden- or orange-brown ; the vessels in the heartwood are frequently occluded with 
a whitish or yellowish* substance ; medium lustrous, becoming dull with age, with 
fairly smooth feel, without characteristic odour or taste, moderately heavy (sp. 
gr. approx. 0*72), straight-grained or irregularly interlocked-grained, medium 
coarse- and fairly even-textured. 

Structure of the Wood : 

Growth rings distinct but inconspicuous, delimited by denser fibrous tissue in the 
outer portion and by a narrow line of terminal parenchyma, 10-20 per inch. 

Vessels large to medium-sized or small, the orifices (sapwood) scarcely visible with 
the naked eye, in the wider rings largest through the central portion of the ring, grading 
gradually to smaller vessels in the outer portion of the ring, and somewhat smaller in the 
springwood, in the narrow rings exhibiting little variation in size correlated with seasonal 
growth, sheathed with parenchyma, open in the sapwood, in the heartwood often plugged 
with tyloses and with sulphur-yellow or whitish deposits, frequently with contiguous rays 
on one and occasionally on both sides, forming medium-fine straightish vessel lines along 
the grain, rarely solitary, for the most part in radial rows of 2--6 (mostly 2-4), occasionally 

2- several contiguous in the tangential plane, or several in a rounded cluster, quite evenly 
distributed (the groups) and appearing close in the transverse section, 17-23 per mm. 2 ; 
vessel segments 210-470 p long, medium thin-walled, truncate or abruptly or attenuately 
tailed, the largest 200-215p in diameter; perforations simple, almost horizontal to 
oblique; inter-vessel pits numerous, extremely small, orbicular to oval or polygonal 
through crowding, with broad border and short lenticular (punctate) orifice, the maxi¬ 
mum diameter 3-5 p; pits leading to contiguous rays very numerous to each ray cell, 
orbicular to oval, with narrow semi-border and rounded orifice, the maximum diameter 

3- 4 p; tyloses fairly abundant in the heartwood, thin-walled; yellowish-green or orange 
(transmitted light) gummy infiltration very abundant, occluding many vessel segments. 

Parenchyma paratracheal, paratracheal-zonate, terminal, and metatracheal, in 
cambiform rows of 3-8 units along the grain; (a) paratracheal parenchyma abundant, 
forming a ragged, 1-several (mostly 1-2) seriate sheath which is frequently interrupted 

* The wood of this species contains lapachol in relatively large quantities; see under 
description of family, page 764. 
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_ ^ys and not infrequently by fibres contiguous to the vessel, exhibiting more or less 
of a tendency to form lateral, 1-6 seriate extension of (6) paratracheal-zonate parenchyma 
which either end blindly or unite adjacent vessels, but never form concentric bands; cells 
of ‘ a parenchyma flattened where contiguous to the vessel wall, the maximum diameter 
50-63 /a; cells more remote from the vessels (‘a’ or ‘b’ parenchyma) not aligned in radial 
rows, strongly angled and frequently elongated radially (x), the maximum diameter40-57^; 
(c) terminal parenohyma forming a narrow, interrupted, 1-2 seriate line; cells angular, not 
appreciably flattened,the maximum diameter27-37^; (d) metatracheal parenchyma sparse, 
diffused through the fibrous tracts, the cells 20-30 g in diameter; orange gummy infiltration 
sparse in all types of parenchyma; crystals wanting; starch deposits frequent in the sapwood. 

Fibres semi-libriform to libriform, fine, angled in the transverse section and more or 
less aligned in radial rows, forming tracts that are much dissected by the close vessels and 
rays, somewhat thicker-walled toward the outer margin of the ring, occasionally con¬ 
tiguous to the vessels, non-gelatinous, non-septate, 800-1,485 /a long, 20-24 p in diameter; 
walls 4-6 /a thick; inter-fibre pits relatively few, largely confined to the radial walls, 
simple, with slit-like, nearly vertical orifice; fibre lumina empty. 

Rays not distinct with the naked eye, fine, normally spaced (6-8 per mm.), separated 
by 2-15 (mostly 5-10) fibres, frequently contiguous to the vessels, somewhat lighter than 
the background forming a fine, low, relatively inconspicuous fleck on the radial surface, 
1-4 seriate, somewhat heterogeneous, the largest 65-75 /a wide and up to 15 plus cells and 
360 plus /a in height (max., 25 cells and 600/u); pits leading to contiguous vessels very 
numerous to each ray cell, orbicular to oval, with narrow semi-border and rounded orifice, 
the maximum diameter 3-4 p ; orange gummy infiltration sparse to fairly abundant in 
the ray tissue; crystals wanting; starch deposits frequent in the sapwood. 

Summary. A moderately heavy, straight or irregularly interlocked-grained, medium- 
coarse and fairly even-textured, golden-brown or orange-brown wood, with a wide, grey 
or light brownish - gr ey sapw r ood; the pores of the heartwood are frequently plugged 
with tyloses and with a whitish or sulphur-yellow substance; featured anatomically 
by distinct but inconspicuous growth rings, large to medium-sized or small vessel's 
which are borne for the most part in radial rows of 2-6 (mostly 2-4) and exhibit no 
great variation in size correlated with seasonal growth, relatively short, medium thin- 
walled vessel segments equipped with extremely small inter-vessel pits and simple 
perforations, abundant parenchyma which forms a distinct sheath about the vessels 
and occasionally joins adjacent vessels laterally, fine angled fibres in extensive tracts 
which are much dissected by the vessels and the rays, and fine, normally spaced, low, 
1-4 seriate, somewhat heterogeneous rays which form a fine, relatively inconspicuous 
fleck on the radial surface; this wood is distinct in its structural topography from the two 
other species of Stereospermum herein described; a tough and elastic ornamental timber 
of the third class, suitable for cabinet work, furniture, &c. 

Material. Gamble Specimen, No. 6121; Hand Specimen, source unknown, No. 935. 

Mechanical Properties. Wt. at. 12 per cent, moisture content 46 lb. per c. ft. 
A strong, hard and tough timber. Gamble, quoting Bourdillon, gives P = 785. 
More recent tests by Kann, carried out at the Indian Institute of Science, 
Bangalore, gave the following results: 


Weight , 
lb. per c. ft. 

Transverse strength , 
in lb. per sq. in. 

Crushing strength 
parallel to grain, 
in lb. per sq. in. 

Breaking 

strength. 

Modulus of 
elasticity or 
Young's modulus. 

48 

11,740 

1,440,000 

9,430 
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The above figure for transverse strength gives P = 652, as compared with Bour- 
dillon’s figure P=785 and his figure of 804 for Burma teak. In compression strength 
parallel to the grain it stands approximately 10 per cent, higher than teak. 

Seasoning. F. J. Colley states that it seasons well; the only experience we have 
of the timber is from a small consignment sent to Dehra Dun, and a large 
specimen plank in the museum, all of which seasoned without developing any 
serious defects. 

Durability and Adaptability to Treatment. Durable and in this respect 
equal to Stereospermum suaveolens . It has never been antiseptically treated. 

Working Qualities. Easy to saw, but said, like S. chelonoides , to blunt the 
saws. F. J. Colley, who has had considerable experience of this timber, makes no re¬ 
mark to this effect and states that it is easy to work. When carrying out machining 
tests at Dehra Dun we found it to machine well and to turn on a lathe to a fine 
surface, taking a good polish. The fibre is generally closely interlocked and is seen, 
as long, straight, narrow lines on a radial cut. In some specimens there is a tendency 
to short wavy-grain, giving the boards an ornamental appearance. 

Uses, Present and Prospective. The timber is used for furniture, building, 
construction work and carts in Madras, and for cart poles and shafts in Travancore. 
Not much used in the Central Provinces and Bombay. A handsome timber, 
suitable for cabinet work. It deserves further attention, especially when wavy- 
grain is present. A fair idea can be obtained of the attractive appearance of this 
wood if the very fine specimen plank in the Wood Museum at Dehra Dun is 
inspected. A species to be protected and worth cultivating, as the timber is strong, 
durable, of good appearance, and easy to season. 


VERBENACEAE 

References. Brandis, Ind. Trees, 502-515; Gamble, Man. Ind. Timb., 523-546; 
Hooker, FI. Br. Ind., iv. 560-604; Troup, Silv. Ind. Trees, ii. 697-783; van Eeden, Hout- 
soorten van Nederlandseh Oost-Indie (1906), 186-196; Heyne, Nutt. Planten, 2. Druk, II 
1309-1326; Moll, Mik. Hokes, iv. 753-845; Foxw., Com. Woods Mai. Penin., 82-83, 
105-106, 126-127; Ridley, Fl. Mai. Penin., ii. 611-642; Ridley, Timb. Mai. Penin., Agr. 
Bull. Str. and Fed. Mai. States, n. ser., i (1902), 218-220; Bargagli-Petrucci, Sulla 
struttura dei legnami raccolti in Borneo dal Dott. O. Beccari, Malpighia, xvii (1903), 
86; Foxw., Timb. Br. N. Bor., 22, 32; Leeomte, Bois Indo-Cb., 199-202; Brown, Min ’ 
Pro. Phil. For., i. 80-82; ii. 216-217, 373; iii. 81-82, 228-232; Foxw., Indo-Mal. Woods’ 
553-557; Kanehira, Iden. Phil. Woods, 44-45; Sckn., Com. Woods Phil., 206-210; 
Kanehira, Anat. Char. Form. Woods, 165-169; 265-268 (flavone determination); 
Leeomte, BoisMadagas., 136-137; Unwin, W. Afr. For. andForestry, 59-60,89,112-113, 
143-144, 193, et al.; Baker, Hardwoods Austr., 325-331; Baker, Cab. Woods Austr., 
129-130; Burgerstein, Anat. Unters. samoanischer Holzer, Denkseh. Wiener Akad., 
Bd. 84 (1908), 504-505; Rock, Ornam. Trees Haw., 184-189; Koorders, Teysmannio- 
dendron, Ann. d. Jardin Bot. d. Buitenzorg, xix (1904), 22; Moeller, Vergl. Anat. des 
Holzes, Denksehr. Wiener. Akad., Bd. 36 (1876), 349-352; Moeller, Anat. Onderzoek 
van Japansche Houtsoorten, Diss., Leiden (1874), Tab. 3; Schenck, Beitr. z. Anat. d. 
Lianes (1893), 242-244; Solereder, Holzstructur, Diss., Miinchen (1885), 203; Ursprung, 
Beitr. z. Anat. u. Jahresringbildung trop. Holzarten, Diss., Basel (1900), 56; Boulger, 
Wood, 138, 173, 285; Record, Timb. Trop. Amer., 524-528; Sargent, Woods of the 
United States (1885), 66-67; Solereder, Sys. Anat. Dicots., i. 630; ii. 1020; Engler u. 
Prantl, iv. no. 3 a, 132-182,377-379. 

Mostly herbaceous plants, less frequently shrubs, lianas or trees, with opposite, 
rarely whorled or very rarely alternate, simple or compound, estipulate leaves, 
perfect, usually oblique or 2-lipped, rarely regular flowers in cymes or panicles, 
and drupaceous or baccate fruits which often separate into druplets. About 70 
genera and upwards of 1,000 species are included in the vervain family, widely 
distributed in both hemispheres, chiefly in the tropics. 

This group is of considerable importance in forestry in the Indo-Malayan 
region, largely because of the fact that it contains the teak tree, the principal 
forest tree of the East Indies. Some species of Gindina and Vitex are also more or 
less important from the standpoint of timber production, and there are several 
arborescent genera in tropical America which produce small trees of little com¬ 
mercial value. The genus Avicennia belongs to this family and deserves mention; 
this consists of three species of evergreen trees which are common along tropical 
and subtropical coasts and in tidal swamps with other trees and shrubs of the 
Mangrove formation; the woods are distinct from all others of the family in that 
they contain concentric and anastomosing layers of soft bast which form a charac¬ 
teristic pattern in the transverse section. Many verbenaceous plants, both 
herbaceous and woody, have handsome foliage and showy, often fragrant, flowers and 
are used as ornamental plants. Among these should be enumerated the common 
household verbenas of the north temperate zone ( Verbena species); the large 
blue-flowered shrub, JDurantia Plumieri, Linn., the violet-flowered climber, 
Petraea volvbilis, Linn., and the lemon-scented verbena, Aloysia citriodora, Linn., 
of Indian gardens. 
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S^-The woods of the Verbenaceae cover a wide field in their physical properties 
and anatomical structure. The colours range for the most part from white or grey 
through shades of yellowish, reddish, or olive grey or brown to dark brown or 
almost black; in some the colour is uniform, while in others selected stock is often 
handsomely striped with darker lines or bands. Heartwood may or may not be 
distinct. Many of these woods, especially the Vilex species, are also of interest 
in that they contain appreciable quantities of flavone derivatives (see under 
Kanehira in the bibliography). The weight and hardness fluctuate between wide 
extremes, but the majority are moderately heavy to heavy or very heavy, with 
a corresponding range in hardness. The grain and texture are also very variable. 
Some are very straight-grained; others exhibit a tendency toward waviness in the 
radial plane, while still others have interlocked grain. Teak is coarse and more or 
less uneven-textured, while the other extreme is represented by the fine- and even- 
textured wood of Vitex peduncular is, Wall. The infiltration content of these timbers 
fluctuates between wide extremes; for example, teak owes its remarkable dura¬ 
bility to an oil which gives the wood its greasy feel; Catticarpa arborea, Roxb., in 
contrast, has a low infiltration content and dry feel and is hence undoubtedly 
perishable. 

Ann ual rings may or may not be present; in the latter instance they range from 
conspicuous in the ring porous woods (teak) to inconspicuous in the diffuse porous 
types ( Vitex peduncularis. Wall.), in many the early springwood is marked by 
a narrow line of parenchyma which may or may not be accompanied by larger 
pores. The vessels vary from extremely large to medium-sized or very small, and 
the predominating arrangement is solitary and in short radial rows of 2-3; spiral 
thickenings are extremely rare; the perforations are simple in the great majority 
of cases and tyloses are frequently present and often very abundant; they vary 
from thin- to rather thick-walled and sometimes contain gummy inclusions; white 
deposits of unknown composition occur in some of the Vitex species; teak contains 
deposits of calcium phosphate and the yellow powdery substance lapachol is 
present in the pores of Avicennia. The development of parenchyma is usually 
greatly restricted; sparse paratracheal parenchyma accompanies the vessels and, 
as noted above, more or less of a tendency is expressed toward the formation of 
a narrow fine or band of parenchyma at the inception of the springwood; zonate 
parenchyma is reported in Cilharexylum. The fibres vary from coarse to fine and 
may or may not be arranged in definite rows in the transverse section; they are 
equipped with simple pits and are frequently septate; the wall thickness is very 
variable and has a direct bearing upon the weight of the wood. The rays range 
from fine to very fine, are seldom more than six seriate, and vary in composition 
from homogeneous to somewhat heterogeneous; the ray fleck is usually incon¬ 
spicuous and usually relatively low. As a group, verbenaceous woods are unique 
in the absence of crystals or in their unusually low crystal content. The anomalous 
secon dary thickening which occurs in Avicennia species has already been mentioned, 
and other anomalies in the structure of the axis are not uncommon in this family, 
especially in the lianas of the genus Lantana. 

The vervain family is represented in India by over 20 genera and 100 species. 
Seven species are commercial timber trees of varying importance, included in 
4 genera. Tectona grandis, Linn, f., far outweighs all the others in importance and 
is the most important tree of India and the East Indies generally. 
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CALLXCARPA, Linn. 



References. Brandis, Ind. Trees, 511-512; Gamble, Man. Ind. Timb., 525-526 ; 
Hooker, FI. Br. Ind., iv. 566-570; Heyne, Nutt. Planten, 2. Druk, II. 1311-1312; Moll, 
Mik. Hokes, iv. 774; Foxw., Indo-Mal. Woods, 553; Kanehira, Anat. Char. Form. 
Woods, 166-167; Moeller, Anat. Onderzoek van Japanische Houtsoorten, Diss., Leiden 
(1874), Tab. no. 3. 

Size and General Distribution. CaUicarpa consists of shrubs or trees, 
generally clothed with soft stellate tomentum, with simple, opposite or rarely 
temately whorled, toothed or sub-entire leaves, small, greenish, purplish-violet, or 
red flowers in axillary dichotomous cymes which are shorter than the leaves, and 
small drupaceous, globose, succulent fruits containing 4 pyrenes. Upwards of 
100 species have been assigned to this genus which is widely distributed through 
the Indo-Malayan region, China, Japan, Australia, the Islands of the Pacific, and 
in tropical and subtropical America; 8 to 10 species are included in the Indian 
flora—one of which is a small timber tree of the third class. 

Timber Species. 1. C. arborea, Roxb. 

General Features of the Wood. See under 'species’. 

Remarks. See under 'species’. 

CaUicarpa arborea, Roxb. 

REFERENCES. Gamble,Man. Ind. Timb., 525; Gamble, FI. Mad., pt. vi. 1002; Haines, 
For. FI. Chota Nagpur, 477; Troup, Silv. Ind. Trees, ii. 778-779; Heyne, Nutt. Planten, 
2. Druk, II. 1312 (C. to?nentosa); Ridley, FI. Mai. Penin., ii. 614-615; Foxw., Indo-Mal. 
Woods, 553. 

Vernacular- Names. Ass. Khoja ; Garo, Makanchi; Beng. Bormala ; Lepcha, 
Sung~a ; Nep. Ooehlo ; Rih. & Oris. Bodudu ; Feud. States, Bih. <fc Oris. Oamhari , 
jandakhai ; Burm. Kyunalin , sigye, daungsatpya; Ruby Mines, Pebok ; Kc. Lahk- 
yik\ U.P., Kamaon, Ghiwala , dera, shiwali ; Garhwal, Dhaia ; Uriya, Boropatri ; 
Sant. Dum Icotokoi ; Kol. Bomud, bodudu . 

Habit and Distribution. A moderate-sized tree, of 1 ft. 6 in. to 3 ft. girth with a 
10 ft. to 15 ft. stem; often crooked. Parker and H. F. Mooney write that it is found 
up to 3 ft. girth in Kumaon, and in the Feudatory States of Bihar and Orissa, respec¬ 
tively, while J. W. Nicholson and J. H. Longrigg give its girth as 18 inches in 
Bihar and Ganjam. E. O. Shebbeare reports that in Bengal it is often small and 
crooked. Found in the sub-Himalayan tract from Kumaon to Bengal, in Chitta¬ 
gong, Rajmehal, Feudatory States of Bihar and Orissa, in the Singbhum division, 
Northern Circars, Ganjam, Godavari, and Burma. 

Supplies. Parker states that it is fairly common in the hills of east Kumaon 
as a tree 50 ft. in height, with a 15 ft. stem, but that it is difficult to extract except 
near cart tracks. Unimportant in Burma; E. O. Shebbeare states that it is found in 
commercial quantities in Bengal, where in dry areas it forms nearly pure forests. 
In Bihar and Orissa, the Feudatory States, and Ganjam, the supplies are very 
limited. 

General Characteristics of the Wood. Pale brownish-white when first 
exposed, ageing to light greyish-brown, with few or no markings; heartwood 
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;mg or but slightly darker than the sapwood; rather lustrous, with dry 
smooth feel, without characteristic odour or taste, light (sp. gr, approx, 059), 
more or less irregular and interloeked-grained, medium- and quite even- 
textured. 


Structure of the Wood: 

Growth rings distinct with the naked eye but relatively inconspicuous, frequently 
varying in width and hence irregular in contour, delimited by darker and denser fibrous 
tissue in the outer portion of the ring which is frequently followed by a more or less 
evident, fairly broad, light band consisting of thinner-walled fibres, 4-6 per inch. 

Vessels medium-sized to small or very small, the orifices of the larger not distinct 
with the naked eye, largest through the central portion of the ring and grading gradually 
to smaller vessels in the early spring wood and late summerwood, but exhibiting no 
marked variation in size correlated with seasonal growth, those of the early springwood 
frequently imbedded in a more or less evident, fairly broad, light, porous band consisting 
of thinner-walled fibres, open, frequently with contiguous rays on one side, forming fine 
vessel lines along the grain, the majority solitary and in radial rows of 2-6 (mostly 2-3), 
less frequently several contiguous in the tangential plane or clustered, more or less un¬ 
evenly distributed, 6-14 per mm. 2 ; vessel segments 425-1005 fx long, rather thin-walled, 
truncate or abruptly or attenuately-tailed at the ends, the largest 170-185 /x in diameter; 
perforations simple, nearly horizontal to oblique; inter-vessel pits numerous, small, 
orbicular or polygonal through crowding, with broad border and short lenticular orifice, 
the maximum diameter 4-5 fx ; pits leading to contiguous rays numerous to each 
ray cell, orbicular to oval, with narrow border and broad, oval or lenticular orifice, the 
maximum diameter 3-4 fx ; tyloses wanting; gummy infiltration not observed. 

Parenchyma paratracheal and metatracheal, in cambiform rows of 5-8 units along 
the grain; in some samples the light band of more porous fibrous tissue (see under 4 growth 
rings’) at the inception of a ring simulates terminal parenchyma; (a) paratracheal paren¬ 
chyma sparse, confined to occasional cells contiguous to the vessel or forming a uniseriate 
sheath which is frequently interrupted by rays and fibres contiguous to the vessel; cells 
flattened to conform to the vessel wall, the maximum diameter 75-85 /x; (b) metatracheal 
parenchyma extremely sparse, restricted to occasional cells in the fibrous tracts, the maxi¬ 
mum diameter 50-60 /x; gummy infiltration not observed; crystals wanting; starch 
deposits occasional. 

Fibres non-libriform, very coarse, strongly angled in the transverse section and 
arranged in radial rows, frequently contiguous to the vessels, generally somewhat thicker- 
walled near the outer margin of the ring, in some samples the first half dozen or more 
rows at the beginning of the ring thinner-walled and more or less tangentially flattened, 
forming a broad, light, more porous band which simulates terminal parenchyma, non- 
gelatinous, non-septate, 535-2125 /x long, with long tapering ends, 50-57 \x in diameter; 
walls 4-8 fx thick; inter-fibre pits numerous, confined to the radial walls, simple, with 
slit-like, steeply oblique orifice; fibre lumina empty. 

Pays visible with the naked eye, medium'fine to fine and variable in width in the 
transverse section, 5-8 per mm., separated by 1-4 fibres, frequently contiguous to the 
vessels, of the same colour as the background forming a fine silvery fleck on the radial 
surface (resembling that of maple, Acer species), 1-6 seriate, heterogeneous, divisible on 
the basis of size and composition into two types; (a) narrow rays uniseriate or rarely with 
paired cells, consisting wholly of ‘ upright ’ cells, less numerous than the broad rays, 
1-6 plus cells and up to 700 plus /x in height; (6) broad rays 3-6 seriate and up to 
140-165 fx wide and consisting wholly of ‘horizontal’ cells through the central portion or 
with a core of ‘ horizontal 9 cells flanked on one or both sides with ‘ upright f cells, tapering 
above and below (t) to uniseriate margins of 1-severai rows of ‘ upright’ cells, the margins 
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onally confluent along the grain forming compound rays extending over 2-severa 
;; maximum height of the broad rays (where not compound) up to 10 plus cells and 
700 plus ; pits leading to contiguous vessels numerous to each ray cell, orbicular to oval, 
with narrow border and broad, oval or lenticular orifice, the maximum diameter 3-4 y ; 
gummy infiltration sparse in the ray tissue, pale yellow; crystals wanting; starch deposits 
occasional. 

Summary. A light, more or less irregular- and interlocked-grained, medium- and 
quite even-textured, pale brownish-white to light greyish-brown wood; resembles the 
sap wood of teak; with unusually low infiltration content and hence undoubtedly perish¬ 
able ; featured anatomically by distinct growth rings delimited by darker, denser fibrous 
tissue in the outer portion of the ring and frequently by a more or less evident, fairly 
broad, light band of more porous fibrous tissue at the inception of the ring; medium¬ 
sized to small or very small vessels which are arranged for the most part solitary and in 
radial rows of 2-3 and exhibit no marked variation in size within a growth increment; 
sparse paratracheal and extremely sparse metatracheal parenchyma, very coarse, non- 
Hbrifora, prismatic long tapering fibres aligned in radial rows, and medium-fine, 1-6 
seriate, heterogeneous rays of two types which form a fine silvery fleck resembling 
that of maple (Acer species) on the radial surface; a non-ornamental timber of the 
third class. 

Material . Gamble Specimen, No. 6270. Hand Specimen, source unknown, No, 1123. 

Mechanical Properties. Wt. at 12 per cent, moisture content 35 to 38 lb. per 
c. ft. Moderately soft and not very strong. No strength figures are available. 

Seasoning. The samples examined at Dehra Dun showed no signs of cracking. 
J. W. Nicholson states, however, that it seasons badly. 

Durability and Adaptability to Treatment. The timber is not durable 
and is liable to insect attack. 

Working Qualities. Easy to saw and work, but does not finish to a good 
surface. 

Uses, Present and Prospective. It is not used except for firewood. It some¬ 
what resembles the timber of Gmelina arborea, but is not of the same class. At best 
it might produce rough boarding. 


TECTONA, Linn. f. 

References. Brandis, Ind. Trees, 505-506; Hooker, FI. Br. Ind., iv. 570-571; 
Linn. f. Suppl. 20 (1781), 151. 

Size and General Distribution. Deciduous trees with angular branehlets, 
young shoots with stellate tomentum; large, simple, opposite or ternate, entire, 
petioled leaves; small flowers in large, terminal, erect, trichotomous panicles; and 
drupaceous fruits enclosed in the calyx, with 4-celled bony endocarp. Tectona 
consists of but 3 species, the two herein described and a third in the Philippines. 
T. grandis, Linn, f., is the most important tree of India and produces the teak wood 
of the trade, a timber which enjoys a world-wide reputation, especially for ship¬ 
building. The teak tree is indigenous throughout the greater part of Burma and 
the Indian Peninsula, in Siam, and in Java and the other islands of the Indian 
Archipelago; it has also been introduced with varying success into the Malay 
Peninsula, Borneo, Cochin-China, the Philippines and tropical Africa. Compared 
with teak the other two species of Tectona are of small moment. 

Timber Species. J. T. grandis , Linn. f.; 2. T. Hamiltoviana , Wall. 
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eneral Features of the Wood. The two Indian species of Tectona herein 
described are very dissimilar in general appearance and structure, so much so that 
the reader is referred to the descriptions under ‘ species * which follow. Teak is coarse - 
and uneven-textured, with a high oil content and hence very durable; dahat (T. 
Hamiltoniana ), in comparison, is fine- and even-textured, and contains little or no oil. 
In both a tendency toward the ring-porous condition is manifest, but this attains 
greatest expression in T. grandis where the springwood pores are much larger than 
those subsequently formed. Both have a band of parenchyma at the inception of 
the springwood, while elsewhere in the ring the parenchyma is restricted to the 
immediate vicinity of the vessels. The fibres are septate in each instance and the 
rays are low, 1-4 or 5 seriate and nearly homogeneous. No information is available 
on the wood of the Philippine species. 

Remarks. Teak is the most valuable Indian timber and large quantities are 
exported annually. Contrary to the usual conception it is, when thoroughly dry, 
a light to moderately heavy, moderately hard, coarse- and uneven* textured, oily 
wood whose reputation, deserved as it is, is built largely upon its remarkable dim- 
ability coupled with the ease with which it can be worked with tools; exceptional 
among Indian woods because of its ring-porous character. The other two species 
of Tectona are of no importance to the trade at large. 

MACROSCOPIC KEY TO COMMERCIAL SPECIES 
1. Springwood pores very large, the orifices appearing as pin-pricks with 
the naked eye; wood distinctly ring-porous, dark golden-yellow to brown, 
dark brown, or almost black, oily, strongly and characteristically scented 

T . grandis 

1. Springwood pores small, not distinct with the naked eye; wood but 
slightly ring-porous, light greyish-brown with irregular light to dark 
brown heartwood, non-oily, without characteristic scent T, Hamiltoniana 


MICROSCOPIC KEY TO COMMERCIAL SPECIES 
1. Springwood vessels with maximum tangential diameter of 340-370/x; 
tyloses abundant; band of parenchyma at the inception of the springwood 
2-20 (mostly 2-10) seriate; rays 1-5 seriate, with maximum width of 
67-77 /x ......... T . grandis 

1. Springwood vessels with maximum tangential diameter of 130-140/x; 
tyloses sparse or wanting; band of parenchyma at the inception of the 
springwood 2-7 (mostly 2-4) seriate; rays 1-4 seriate, with maximum 
width of 40-50 /x ...... . T. Hamiltoniana 


Tectona grandis, Linn. f. 

References. Gamble, Man. Ind. Tirnb., 526; Gamble, FI. Mad., pt. vi. 1092; 
Talbot, For. FI. Bom., ii. 346; Witt, Peso. List Nor. & Berar Circ., C.P., Serial No. 443 ; 
Witt, For. FI. Berar Circ., Serial No. 282; Rodger, For. Pro. Burin., 39; Ind. For. Rec., 
viii, pt. i, 19; x, pt. vii; xii, pt. iii; Teesdale, Seasoning Burm. Timbs., 10; For. Bui. 
No. 3 of 1911; Brown, Elementary Manual of Indian Wood Technology, 91-96; 
Kanehira, Anat. Notes Ind. Woods, 17; Nordlinger, Querschnitte, Bd. iv (1867), 44; 
Pearson, Com. Guide For. Econ. Pro. Ind., 100; Troup, Silv. Ind. Trees, ii. 697-769; 
Troup, Ind. Woods and Uses, 255-256; Watt, Com. Pro. Ind., 1068-1072; Beekman, 
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Bosch., Java, Med. i (1915), Een onderzoek naar de meest juiste methode 
van opmeting van djatiboom en djatiopstand, 10, 11, 52, 53; Beekman, Proef. Bosch., 
Java, Med. hi (1918), De omloop van den djati, v (1920); Beekman, Proef. Bosch., 
Java, Med. v (1920), 78 Preanger-houtsoorten, Beschrijving, afbeelding en determi- 
natietabel, 177-179; Beumee nnd de Boer, Bijdr. tot de kennis van den onregelmatigen 
dikteaanwas bij den djati, Tectona, Deel xiii (1920), 875; Beumee-Nieuwland, Proef. 
Bosch., Java, Med. viii (1922), Onderzoekingen van Djatiboseh-gronden op Java; Coster, 
Het Watergehalte en de Waterverdeeling van den Nerchen Djatistam, Proef. Bosch., 
Java, Korte Med. vii (1924); Den Berger, Proef. Bosch., Java, Med. xiii (1926), 156-157; 
Den Berger, Determinatie-tabel van de voomaamste handelshoutsoorten van Malakka, 
Tectona, Deel xv (1923), 305; Coster, lets over Diktegroei en inhoudsstoifen van den 
Djatistam {Tectona grandis), Tectona, Deel xvi (1923), 1046; Draaisma, lets over dikte¬ 
groei bij Djati, Tectona, Deel x (1917), 575; van Eeden, Houtsoorten van Nederlandsch 
Oost-Indie (1906), 189; Heyne, Nutt. Planten, 2. Druk, II. 1312-1313; Moll, Mik. Holzes, 
iv. 775-786; Pies, Onderzoek naar de zamenstelling eener witte stof welke zich in 
sommige djatiboomen afzet, Natuurk. Tijdschrift voor Nederlandsch Indie, Deel xv 
(1858), 345; Pfeiffer, De waarde van wetenschappelijk onderzoek voor de vaststelling van 
technische eigenschappen van hout, Diss., Delft (1917), 10, 67, 128, 268; Foxw., Com. 
Woods Mai. Penin., 126-127; Lecomte, Bois Indo-Ch., 199-200; Foxw., Phil. Woods, 
Phil. Jour. Sci., C. Bot., ii (1907), 358,394; Foxw., Indo-Mal. Woods, 555-556; Kanehira, 
Iden. Phil. Woods, 44; Schn., Com. Woods Phil., 207; Whitford, For. Phil., ii. 98-99; 
Rock. Omam. Trees Haw., 185-186; Boulger, Wood, 285-287; Howard, Timb. World, 82, 
101, 244, 285, 289; Stone, Timb. Com., 70-71; Stone, A Guide to the Identification of 
our Most Useful Timbers (1920), 15; Winn, Timb., 73; Blits, De Anatomische Bouw der 
Oost-Indische ijzerhoutsoorten en van het Djatihout, Bull. Kol. Mus. Haarlem, No. 19 
(1898), 47; Biisgen, Die Eigenschaften und Produktion des Java-Teak oder Djati, Beih. 
z. Tropenpflanzer, Jhrg. 2 (1907), 354; Cordes, De Djati-Bosschen op Java (1881), 20; 
Czapek, Biochemie der Pflanzen, Bd. 2 (1920), 410; Geiger, Anat. Unters. fiber die 
Jahresringbildung von Tectona grandis, Jahrb. f. wiss. Bot., Bd. 55 (1915), 521; De 
Bary, Yergl. Anat. (1877), 169, 499, 500, 511, 525; R. Hartig, Anat. Unterscheidungs- 
merkmale (1898), 37; Holtermann, Der Einfluss des Klimas auf den Bau der Pflanzen- 
gewebe (1907), 191,192, 207; Moeller, Vergl. Anat. des Holzes, Denkschr. Wiener Akad., 
Bd. 36 (1876), 351; Sircar, A chemical method of distinguishing between Seasoned 
and Unseasoned Teakwood, Journ. and Proc. Asiatic Society of Bengal, viii (1912), 
303; Sanio, Vergl. Unters. fiber die Zusammensetzung des Holzkorpers, Bot. Ztg., Jhrg. 21 
(1863), 389, 395; Sanio, Vergl. Unters. fiber die Elementarorgane des Holzkorpers, Bot. 
Ztg., Jhrg. 21 (1863), 95, 106, 110, 111, 125; Stam, Het Hout (1888), 87, 308; Thoms, 
Uber die Zusammensetzung einer weissen Ablagerung im Teak-Holz (Tectona grandis) 
und Beitr. z. Kenntnis des Teakholzes, Die landwirtschaftlichen Versuchs-Stationen, 
Bd. 32 (1879), 68 und 413; Tjaden, Het Hout (1919), 50; Tschirch, Angew. Pflanzen- 
anatomie (1889), 114; Ursprung, Beitr. z. Anat. u. Jahresringbildung tropischer Holzarten, 
Diss., Basel (1900), 56; Ursprung, Zur Periodicitat des Dickenwachstums in den Tropen, 
Bot. Ztg., Jhrg. 62,192; Wichmann, Over de afscheiding van phosphaten in de stammen 
van djati kapoer (Tectona grandis, Linn.), Verlag van de gewone vergadering der Wis- 
en Natuurkundige afd. der Koninklijke Akad. van Wetenschappen te Amsterdam van 
Zaterdag, 30 Nov., 1918, Deel xxvii, 593; Wiesner, Rohstoffe, Bd. ii (1918), 728; Garratt, 
Poisonous Woods, Journ. of Forestry (U.S.A.), xx (1922), 484. 


Trade and Vernacular Names. Teak. Vern. Bom. Mar. Sagwan, sag ; 
Kan. Tegina ; Burm. Kyun ; Sh. and Kc. Mai-sale : Kn. Pahi; C.P. Sag, sagwan, 
sagon, sigma ; Gond. Teka ; Mad. Teku ; Tain, and Mai. Thekku ; Can. Tadi; Uriya, 
Singuru; Coorg, Thyaga. 
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ibit and Distribution. Very variable in size according to climatic con- 
itions and soils. In favourable localities it is found with a long, straight, clean 
bole, carrying its girth well up the stem, which with advanced age becomes more 
fluted and buttressed towards the base. In somewhat less favourable areas, such 
as the Thana districts of Bombay, it is still a fair-sized tree with a straight stem, 
while in the drier and hotter areas of the Central Provinces, the Khandesh Sat- 
puras, the Berars and Deccan divisions, the stems, though not infrequently of 
considerable girth, are shorter, more fluted in advanced age and the tree generally 
more branching. In certain areas teak does not grow over 3 ft. in girth, with 
a straight stem of 15 ft. to 25 ft. A typical example of such a locality is the Panch 
Mahals in North Gujarat, which is the northern limit of this species on the west. 
In that locality it forms in places nearly pure pole-wood forests, but never grows 
to larger sizes. In the Central Provinces, excluding S. Chanda, in the Berars, 
Khandesh, the Bombay and Madras Deccan both sides of the Godavari, the 
NaLlamalai Hills of Kumool, in Cuddapah and S. Arcot, the tree grows to an 
average of 5 ft. to 6 ft. in girth, with a 15 ft. to 20 ft. bole, but a considerable 
portion of the older trees are stunted and branching. On the other hand, in 
favourable but limited areas, in those localities, the growth is even better than 
the average stated above, as for instance in certain valleys of the Melghat division 
of the Central Provinces, the Akrani and Navapur Ranges of the Khandesh 
divisions and the Thana divisions of Bombay. Teak is at its best on the Pegu 
Yomas, and in the valleys of several of the larger rivers of Upper Burma, and in 
North Kanara, Coorg, the Wynaad, Anamalais and Travancore on the West 
Coast; the Surat Dangs in the Northern Circle of Bombay and in the South Chanda 
division of the Central Provinces. In Burma logs 10 ft. in girth with a 30 ft. to 
35 ft. stem are common objects in any large teak depot; Gamble quotes a number 
of sizes of individual trees measured in Burma, of which two were 20 ft. in 
girth and 60 ft. to the first branch, and one, mentioned by J. Nisbet, as 82J ft. 
long with a mean girth of 10 ft. It grows to similar sizes on the West Coast; a 
teak tree measured on the Gund slopes in the N. Kanara division was just over 
17 ft. in girth, while Beddome records trees over 22 ft. in girth, with straight 
stems of 80 ft. to 90 ft. to the first branch in the Anamalais. Having worked 
in the West Coast teak forests of Kanara and visited those in Madras, and also 
toured on more than one occasion in the teak forests of Burma, the general 
impression formed was that the average girth and length of the teak in Burma 
was slightly greater than that of the teak in the better areas of the West 
Coast, and considerably above that of the teak found in the Surat Dangs and 
S. Chanda. 

The northern limit of this species in the peninsula of India may be taken as the 
Nerbudda and Mahanadi, with occasional outliers, such as near Jhansi and in 
Banda. On the west the line runs just north of the Panch Mahals, and in the east 
the species is not found in Bihar and Orissa and scarcely occurs in the Circars. It 
is found throughout the Central Provinces, Bombay, Coorg, down the Malabar 
coast, Madumalais, Anamalais to Travancore, extending on the eastern side to the" 
Hills of Western Kurnool and Bellary; in the plains and lower hills forests of Upper 
and Lower Burma as far south as lat. 15° N. It is extensively planted all over 
India and Burma; also found in Siam, Cambodia, Cochin China and Java, and in 
the other islands of the Dutch East Indies. 


WNISf/f^ 




VERBENACEAE 

pplies. Before dealing with supplies available from different localities, 
ecessary to review the different classes of teak produced in India and Burma which, 
broadly speaking, may be divided into four groups. The first type is of uniform golden- 
brown colour, darkening with age, straight- and even-grained and with few mark¬ 
ings, except if cut off the quarter when the pores in the springwood show as 
lighter wavy lines. Such timber is typical of the best Burma and West Coast teak. 
Occasionally an example with darker lines is to be found, more commonly in West 
Coast timber, and very occasionally timber with high-class fiddle-back wavy 
mottling. Of 75 specimens obtained from different forest divisions of Burma, and 
now in the Wood Museum at Dehra Dun, not one shows darker lines in the wood, 
or any fiddle-back mottling, all being of uniform-coloured, straight-grained timber. 
Rodger states that the well-known Moulmein teak has been exported from Moul- 
mein for many years, and that the best of this timber came from the State of 
Karenni on the Salween River. Much was also obtained from the Shan States and 
exported from Moulmein. The Karenni teak is now practically exhausted. The 
best teak in Burma is at present obtained from the forests of the Pegu Yoma and 
from several forests in Upper Burma. Turning to the second class, more typical of 
the dry zone of the Central Provinces, Khandesh, Berar and Deccan, we find 
a timber with less straight grain, somewhat harder and darker in colour and 
commonly with darker, broadly wavy streaks, rendering the timber extremely 
handsome in appearance. It is perfectly true to say that the extremes of these 
two classes do not resemble each other at all in general appearance. It must not, 
however, be assumed that all of the dry-zone teak is handsome and marked in this 
way, as a fair percentage approximates either to the Burma or West Coast varieties; 
for instance in the Navapur, Dangs and Chanda localities, which more closely 
approach the climatic conditions of Burma and Malabar, where the trees grow to 
a large size, both varieties of the timber are well represented. The third class is that 
from trees which grow no larger than to the pole stage, as in the Panch Mahals, where 
the timber is closer-grained and generally of uniform grey-brown colour. The 
last class which is worthy of mention is that grown in plantations. It in many 
ways resembles the best Burma and West Coast variety, being straight-grained and 
of uniform colour. It, however, is often much lighter and more yellow, and has 
a distinct character of its own. It is only necessary to examine samples from the 
Nelambur plantation in Madras to see the marked difference in its appearance to 
natural-grown wood from the Wynaad and even more so to that from Burma. We 
had occasion to examine a specimen from a very fast-grown tree from the |Ciptai 
plantation in the Chittagong Hill Tracts, that could hardly be recognized as 
teak. Generally speaking, plantation teak in Burma more closely resembles the 
natural product than that from Indian plantations. 

The figures given below represent the out-tum of teak from the various Pro¬ 
vinces for the year 1924-5. In some cases it is not possible to give absolutely 
correct figures owing to the fact that in some instances no separate account is 
published of different species of timber exploited. In such cases where any doubt 
exists a note recording the fact is made against the entry. 

The out-tum from Indian States is considerable; the yield from Coorg is in the 
neighbourhood of 2,000 tons per annum, that from Rajpipla is about 3,000 tons, 
chiefly in small sizes, while small quantities are available from Holkar, Sunth, 
Barwani, Baria and other Central Indian States. 
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Burma. 



Terns. 

Central Provinces. 

Tons. 

Hlaing Circle • 



35,960 

♦Northern Circle . 

. 20,800 

Delta „ 



12,760 

♦Southern „ . 

. 44,590 

Sittang „ 



115,960 

♦Berar „ . 

. 16,030 

Tenassarim „ 



20,300 


Total 81,420 

Northern 



69,280 


Ohindwin , 



70,280 



Central „ 

Utilization „ 



65,620 

41,180 

* By far the greater amount being teak. 



Total 

431,340 



Bombay. 



Tons. 

Madras. 

Tons. 

■(■Northern Circle . 

. 

, 

9,410 

Nelambur plantation 

. 6,000 

fCentral „ 

. 

. 

1,000 

All Circles, exclusive of Nelam- 

Southern „ 

• 

• 

14,750 

bur . 

from 10,000 to 12,000 



Total 

25,160 


Total 16, to 18,000 


t All teak, but made up of a high percentage of poles and posts. 


The exports of teak from British India in 1925-6 are given below: 


To United Kingdom 



Quantity, in tons 
of 50 c. ft. 
34,180 

Value, 
in Rupees. 
95,82,928 

„ Germany 



2,085 

5,51,501 

„ Ceylon 



5,470 

9,26,736 

„ Union of South Africa 



8,071 

22,13,065 

„ Portuguese East Africa. . 



3,712 

9,85,733 

„ United States of America 



1,285 

3,74,245 

„ Other Countries 



9,372 

23,41,033 




Total 64,175 

1,69,75,241 


General Characteristics of the Wood. Sapwood white to pale yellowish- 
brown, narrow to medium wide; heart wood dark golden-yellow, turning brown, 
dark brown, and finally almost black with age; the colour and markings of the 
heartwood vary considerably with locality (see under 'Supplies’); dull, with rather 
rough oily feel, strongly and characteristically scented when fresh (the odour is 
sometimes compared to that of old leather), without characteristic taste; light to 
moderately heavy (sp.gr. J 0*55-0*70); straight-grained or often very wavy- 
grained when grown in dry localities; very coarse- and uneven-textured (wood 
ring-porous). 


Structure of the Wood: 

Growth rings distinct and generally conspicuous with the naked eye, delimited by 
a lighter zone of large pores in the springwood followed by a darker zone of summerwood 
consisting of denser fibrous tissue and much smaller pores, frequently with undulate 
margins, often variable in width, and the individual rings not infrequently fluctuating 
greatly in diameter at different points throughout the circumference, 2-13 per inch. 

Vessels very variable in size (wood ring-porous), partially or wholly occluded with 
tyloses, occasionally with white deposits consisting largely of calcium phosphate and 
sometimes, especially the smaller vessels, with deposits of yellowish- or reddish-brown 
gum; springwood vessels extremely large to very large, the orifices appearing as pin- 
% For trade purposes 50 cubic feet of teak is considered a ton [2,240 pounds]. 
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YERBENACEAE 

^ifeks with the naked eye, inserted in a belt of porous tissue, solitary or in radial rows 
of 2-3 (mostly 2) or 2 frequently contiguous in the tangential plane forming a springwood 
zone 1-3 (mostly 1) vessels wide, generally with contiguous rays on one and frequently 
on both sides; on the radial surface the springwood zones appear as lighter, more porous, 
parallel bands which alternate with darker zones of denser fibrous tissue; springwood 
vessel segments annular (broader than long), 140-260 y in length, truncate or abruptly 
short-tailed at the ends, the largest 340-370 /a in diameter; transition from the spring- 
wood to the summerwood vessels gradual (in the wide rings) to more or less abrupt (in 
the narrow rings); summerwood vessels medium-sized to small or very small, solitary and 
in radial rows of 2-5 (mostly 2), rather distant (7-15 per mm.), not united by parenchyma; 
summerwood vessel segments 260-425 y long, medium- thick-walled, mostly oblique and 
abruptly or attenuately tailed at the ends, the maximum diameter 50-290 ft ; occasionally 
the smaller summerwood vessels in the outer part of the ring are accompanied by vessel- 
tracheids; inter-vessel pits numerous, orbicular to oval, with wide border and short 
lenticular orifice, frequently confluent, the maximum diameter 5-7 y; pits leading to 
contiguous rays numerous to each ray cell, orbicular to oval, with medium wide semi¬ 
border and rounded (punctate) orifice, the maximum diameter 4-6 y ; tyloses fairly 
abundant in the heartwood, partially occluding or occasionally completely occluding the 
vessels, small, globose, thin-walled, pale yellowish- or reddish-brown; white deposits con¬ 
sisting largely of calcium phosphate occasionally present, partially or wholly occluding some 
vessel segments; yellowish- or reddish-brown gummy deposits sometimes present, forming 
a parietal layer or occasionally completely occluding some segments of the smaller vessels. 

Parenchyma paratracheal, paratracheal-zonate, and metatracheal, in cambiform 
rows of 2-8 (frequently 4) units or, where contiguous to the vessels, often of more than 
8 units along the grain; (a) paratracheal parenchyma relatively sparse, confined to the 
immediate vicinity of the vessels and vessel groups forming a 1 -several (mostly 1) seriate 
sheath which is interrupted by rays and not infrequently by fibres contiguous to the 
vessel; cells stretched to conform to the vessel wall, the maximum diameter 60-65 y ; 
(6) paratracheal-zonate parenchyma confined to the early springwood forming a ragged, 
2-20 (mostly 2-10) seriate band of porous tissue in which the first row of springwood 
vessels is partially or wholly imbedded; cells of ‘b’ parenchyma in radial rows, angular 
and not appreciably flattened in the tangential plane, the maximum diameter 33—43 ft; 
(c) metatracheal parenchyma extremely sparse, restricted to occasional cells in the 
fibrous tracts; cells angular, with maximum diameter of 30—35 ft; intercellular spaces 
numerous in the ‘ b ’ parenchyma; yellowish- or reddish-brown, gummy infiltration fairly 
abundant in the heartwood; pale yellowish infiltration and starch grains occasionally 
present in the sapwood; crystals wanting. 

Fibres non-librif orm, coarse, strongly angled in the transverse section and not aligned 
in radial rows or inconspicuously so, occasionally contiguous to the vessels, smaller and 
somewhat thicker-walled toward the outer margin of the ring, non-gelatinous, septate, 
700-1400 y long, with long tapering ends, 30-37 fi,jn diameter; walls 3-6 y thick ; inter¬ 
fibre pits numerous, confined to the radial walls, simple, with short, slit-like, steeply 
oblique orifice; fibre lumina in the heartwood often with yellowish- or reddish-brown 
infiltration which is usually restricted to a thin parietal layer; in the sapwood the lumina 
are empty or occasionally contain traces of yellowish infiltration and sometimes simple 
starch grains. 

Bays distinct with the naked eye, medium-fine, rather distant (4r-7 per mm.), separated 
by 4-18 fibres, frequently contiguous to the vessels, lighter than the background forming 
a fairly conspicuous, open, silvery fleck on the radial surface, 1-5 seriate, somewhat hetero¬ 
geneous, the largest 67—77 ft in diameter and up to 20 plus cells and 500 plus y in height 
(max., 36 cells and 890 ft) ; pits leading to contiguous vessels numerous to each ray cell, 
orbicular to oval, with medium-wide semi-border and rounded (punctate) orifice, the 
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taaumura diameter 4-6 /a; yellowish- or reddish-brown gummy infiltration fairly abundant 
in the ray tissue in the heartwood; pale yellowish infiltration and starch grains occasionally 
present in the sapwood; crystals wanting. 

Summary. A light to moderately heavy, moderately hard and often somewhat 
brittle, straight- or wavy-grained, very coarse- and uneven-textured, oily, scented, dark 
golden-yellow to brown, dark brown, or almost black wood; very variable as to figure, 
the ornamental varieties dark in colour and handsomely marked with darker, broad, 
wavy streaks; extremely durable owing to the high oil content; featured anatomically 
by distinct and generally conspicuous growth rings which are delimited by a lighter zone 
of large pores in the springwood (wood ring-porous) and often vary greatly in width at 
different points throughout their circumference, extremely large springwood vessels 
borne mostly solitary or in pairs which grade more or less gradually into medium-sized 
and small summerwood ducts, vessel segments with simple perforations, abundant small 
globose, thin-walled tyloses which partially or wholly occlude the vessels, occasional white 
deposits of calcium phosphate in the vessels in the heartwood, relatively sparse para- 
tracheal parenchyma throughout the ring except in the early springwood which, in 
addition to the large vessels, is further marked by a fairly broad, ragged, 2-20 (mostly 
2-10) seriate band of paratracheal-zonate parenchyma, coarse, angled, tapering septate 
fibres equipped with simple pits and not distinctly aligned in radial rows, and medium- 
fine, rather distant, 1-5 seriate, somewhat heterogeneous rays which form a fairly con¬ 
spicuous, open, silvery fleck on the radial surface; the most valuable wood in India and 
enjoying a world-wide reputation owing to its durability coupled with lightness of weight, 
strength, and the ease with which it may be worked with tools. 

Material Sample from Allipilli, S. Chanda, C.P., no number; sample from Wynaad, 
Madras, no number; same from Tharrawady, Lower Burma, no number; same from 
Dehra Dun, no number; same from S. Chanda Div., C.P., Gamble, No. 5735. 

Mechaisical Properties. Wt. at 12 per cent, moisture content 40 lb. per c. ft. 
(Burma), 43 lb. per c. ft. (Malabar), and 38 lb. per c. ft. (Central Provinces). The 
timber is strong, moderately elastic and hard. It is, however, somewhat brittle 
along the grain, as may be ascertained when driving nails on the edge of planks, 
which not infrequently split if not pre-bored. Exhaustive tests of clear specimens 
of green, air-seasoned and kiln-seasoned material have been carried out by L. N. 
Seaman, at the Forest Kesearch Institute, Dehra Dun, and the results are given in 
Ind. For. Bee., xii, pt. iii, of which the following is a summary for air-dried 
specimens: 



Moisture , 
percentage 
of we igh t 
of oven 
dry wood. 

| 

Weight , 
lb. per c. ft. 

I Shrinkage, percentage 
of size green. 

Tranverse sti 

Strength at 
elastic limit. 

length, in lb. per sq. in. 

Modulus of 

1 elasticity or 

Locality. 

1 Radial. 

Tangential. 

strength. 

j j vw.vy o 

1 modulus. 

Burma, 

girdled. 

14-0 

43 

2-2 

3*4 

9,195 

14,905 

1 , 

| 1,913,000 

Burma, 

felled 

green. 

141 

40 



9,425 

14,465 

1 

! 1,830,000 

Malabar, 

felled 

green. 

13-7 

43 

2-5 

5-8 

8,910 

12,300 

1,710,000 

Central 
Provinces, 
felled 
green. | 

7-8 

37 

2-2 ; 

3-6 

| 

7,125 | 

9,680 

1,349,000 
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Impact 
bending 
strength at 
elastic limit , in 
lb. per sq. in. 

Compression parallel to grain. 

Crushing at 
right angles 
to grain at 
elastic limit , 
inlb. per sq. in. 

Hardness, 

Shear, average 


At elastic 
limit, in 
lb. per sq. in. 

A t breaking , 

in lb. per 
impression. 

of radial and 
tangential, in 
lb. per sq. in. 

Locality . 

lb. per sq. in. 

Side. 

End. 

Burma, 

girdled. 

21,890 

5,345 

8,525 

1,445 

1 1,240 

1,225 

1,325 

Burma, 

felled 

green. 

20,310 

5,385 

8,350 

1,280 

975 

860 

1,142 

Malabar, 

felled 

green. 

14,620 

5,440 

6,830 

1,490 

j 1,150 

1,070 

1,495 

Central 

Provinces, 

felled 

green. 

15,720 

2,985 

6,850 

1,295 

830 

865 

1,330 


The question as to the relative strength of natural- and plantation-grown teak was 
repeatedly raised in Burma and Madras, with the result that detailed tests were 
carried out at Dehra Dun in 1911 and 1912, on carefully selected material of both 
varieties, sent from the Zigon division of Burma, and from the Nelambur planta¬ 
tions and the Malabar division of Madras. The results of these tests are given in 
Forest Bulletin, No. 3 of 1911, and in the Indian Forester, vol. xxxviii of 1912, pp. 
1,26-128. The following is a summary of the results obtained: 



Percentage 


Cfjmpression 



of moisture 


parallel to 

Transverse 


at time of 

Shear , in 

the grain, in 

strain, in 

Locality. 

testing. 

lb. per sq. in. 

lb. per sq. in. 

lb. per sq. in. 


Natural-groum Teak 


Zigon, Burma . 
Malabar, Madras 


9-89 

20-01 


1,460 

1,933 


6,751 

7,441 


17,405 

13,529 


Plantation-grown Teak 


Myodwin Reserve, 

Zigon, Burma 
Nelambur Plantation, 

10*83 

1,919 

8,304 

16,397 

14,829 

Madras . 

16*29 

2,025 

8,276 


The two series of tests on Burma-grown material are fairly comparable as the 
percentage of moisture in the tested specimens was approximately equal. In shear and 
compression the plantation-grown wood proved stronger than the natural-grown 
wood and the reverse was the case when subjected to transverse strain. The same 
result appeared in the case of the Madras-grown teak of the two varieties. Taking 
the figures as a whole there is no marked difference in natural- and plantation- 
grown timber. 

Seasoning. Teak seasons slowly but well, especially in the log; wood of girdled 
trees which have stood three years before felling contains as much as 30 per cent, 
to 35 per cent, of moisture, and if the logs are not converted after felling it takes 
5 to 6 years before the timber is air-seasoned. The fibre contracts very consider¬ 
ably during the process of seasoning, the amount varying from 2T per cent, to 
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^oper cent, in boards cut radially, and from 3*3 per cent, to 5*8 per cent, in boards 
cut tangentially. When thoroughly seasoned the movements are relatively slight. 
Air-seasoning experiments were carried out by the Forest Research Institute, 
Dehra Dun, in co-operation with the Divisional Forest Officer, S. Chanda, which 
show that in hot localities with a low humidity in the dry season, girdling gives the 
best results, and that, if the trees are felled without previous girdling, and seasoned 
in the log, the bark should be left on (Ind. For. Bee., vii, pt. i, 19). The system 
in Burma is to girdle the trees, and allow them to stand in the forest for about three 
years. After felling, the logs may take from one to three years, or even more, to 
reach the mills. The girdling system produces excellent timber. On the West Coast 
the general practice is to fell without previous girdling, but even then the logs lie a 
considerable time before conversion. If the logs are converted in a green state it is 
essential to stack the stock with care between stickers, and to protect it from the sun 
and hot winds. Poles are very liable to develop long, deep, surface splits; the results 
of the S. Chanda experiments show that the trees should be felled in August, the logs 
immersed in water for two or three months, and then taken out to season at the 
commencement of the cold weather. Veneers cut on a rotary machine from green 
timber season quite satisfactorily with a little care, and are in marked contrast in this 
respect to those c ut from Terminalia species, whichin veneer form present great diffi¬ 
culties in drying. L. V. Teesdale, who had considerable experience in kiln-seasoning 
teak in water-spray kilns in Rangoon, is of opinion that the wood-tar has a tendency 
to work towards the surface and that this tendency is more marked in material cut 
from ungirdled than from girdled logs. We repeatedly kiln-seasoned teak at Dehra 
Dun in a blower-kiln and found no such tendency, which was put down to the 
greater circulation of air in that type of kiln. A parcel of teak which had been 
seasoned by an ozone process in France was found to be free from any signs of 
tar-markings. L. V. Teesdale found that in water-spray kilns it took 10 days to reduce 
the moisture from 35 per cent, to 15 per cent., in 1-inch planking cut from girdled 
logs, and a further 6 days to reduce it to 8 per cent. He also found that it took 
24 days to reduce the moisture from 70 per cent, to 15 per cent, in similar stock cut 
from green logs, and a further period of 8 days to reduce it to 8 per cent. Teak 
is so durable and reliable that users of this excellent timber are liable to be careless 
in storing it. It requires care, as even first-class Burma logs can be rendered nearly 
valueless if exposed to excessive heat and left in the open in dry localities. 
A consignment of such logs left through one hot weather on nearly bare rock in 
Delhi were found, when inspected, to be split from end to end. Other species in 
the same place were in the same condition, except blackwood, D. latifolia, which 
showed little or no signs of cracking. 

Durability and Adaptability to Treatment. Probably one of the most 
durable timbers in the world, practically impervious to fungus and white-ant 
attack, though not immune to marine borers. It lasts indefinitely under cover; as 
examples, there is a very large beam in a fort at Shendwa in Holkar State which 
bears a date of over 700 years ago. Sir Dietrich Brandis obtained specimens from 
Vijiyanagar in the South Deccan, probably 500 years old (Ind. For., vii. 260), 
while there is a specimenat Dehra Dun which came from Ujjainin Ajmere, which re¬ 
sembles ebony in colour, is very heavy, and is evidently of great age. Teak also lasts 
extremely well in contact with, or under, water, while as a railway sleeper its life 
is from 20 to 25 years, after which it is nearly always rejected for failure due to 
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Lanical and not to physical causes. The heartwood of the timber requires no 
artificial treatment to prolong its life. 

Working Qualities. Not difficult to saw when seasoned, though somewhat 
liable to bind if cut by a thin-gauge saw in a green state. It readily lends itself to 
conversion either on a circular or band-saw, a moderate gauge gives satisfactory 
results. It can be easily worked either by hand or on machines, but requires care 
as it is somewhat brittle and liable to chip off at the edges if handled by in¬ 
experienced workmen. A moderately good turnery wood of the coarser class which 
requires a considerable amount of hand finishing; similarly, as a wood for carving 
it is more suited to a broad than to a fine style, as instanced by the extensive and 
beautiful carvings on Burmese pagodas and monasteries. It can be worked by 
hand to a good smooth surface, and with a little filling can be brought to a fine, 
wax polished finish. On a rotary veneer cutter it peels with ease, after the logs 
have been soaked for 24 hours in a bath brought to a temperature of 160° F. It can 
then be cut to a thickness of 1/32 in. without breaking, though thicker veneers 
up to 1/8 in. are preferable. 

Uses, Present and Prospective. Teak is extensively used in construction 
and where available for practically every part of a house, but more especially for 
doors, windows, flooring, staircases, wainscotting, trusses and tie-beams. Where 
available in small dimensions only, it is used in native houses in the round, as posts, 
poles and rafters. Teak is also employed in other types of construction, for bridges, 
harbour work as piles and balks, in wells, and for other purposes where strength 
and durability are essential. Equally important is its use for ship building, for 
hulls of wooden ships, as deck planks and fittings of large vessels, as fittings of 
battleships, and for boats, oars and masts. Better class coastal craft in Burma and 
on the West Coast are largely made of teak, while F. J. Colley writes that in Malabar 
and Mesopotamia teak from the famous Nelambur plantation is preferred to any 
other for that purpose. Besides its many excellent qualities for ship building, an 
important factor is that it does not corrode when in contact with metal, no doubt 
due to the wood-tar which it contains. It is used for railway sleepers, formerly 
much more so than now, as its price is now above that of other standard sleeper 
woods. At present its use is confined to ‘specials 5 for bridge and point sleepers, in 
stations, in deep cuttings, and on steep curves and gradients. In South India, and 
especially in Kanara, metre-gauge sleepers are still cut for general use from butts 
and tops. The railways also use it in large quantities for carriage and wagon con¬ 
struction, chiefly in first- and second-class carriages. It is employed for furniture- 
making, but in this connexion the value of the well-marked and decorative 
varieties, from the drier regions of the Central Provinces, Deccan and Konkan, 
appears to have been almost entirely ignored. Much of the better class teak 
furniture one sees is made of best Burma or Malabar wood, with few or no markings, 
and, with the exception of the carved furniture, as sometimes found in Burma, is 
not strikingly ornamental. More attention should be paid to the marked and 
streaked variety by cabinet makers and to the possibility of using marked teak for 
veneer work. Of other uses to which the timber is put may be mentioned carts, 
carriages, wheelwrights 5 work, piles, ploughs, shingles, footboards, carving, which 
in Burma is of the highest order, frames of railway goods brake-vans, railway keys, 
signal posts, pattern-blocks, stretching boards in woollen mills, ammunition boxes, 
saddle-trees and other similar Ordnance requisites. Rodger states that during 
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Ireat War large quantities were exported from Burma by the Indian Munitions 
Board, as round logs up to 60 ft. in length for bridge piles, as squares for a variety 
of purposes, flitches of good quality and large sizes for wharves at Basra, planking 
for rifle boxes and shell eases, blocks for flooring engine sheds, and as planking and 
scantlings for building. It was tried in Rangoon as paving blocks, which were laid 
in 1896 and finally removed in 1913, during which time they gave considerable 
trouble due to expansion, especially during periods of heavy rainfall. On the other 
hand a stretch of paving laid in 1902 in Calcutta, and another laid as an experi ¬ 
ment in Frere Road, Bombay, in 1916, proved eminently successful. Figured teak 
was exhibited at the British Empire Exhibition of 1924, as fittings to a complete 
state room, also in a variety of other articles, notably a 38 ft. motor launch, of 
which the hull was built of teak. The inside of the Burma Pavilion was panelled 
with very handsome teak, specially selected by the teak firms of Burma. As another 
illustration of the value of the marked or streaked variety of teak for decorative 
purposes, may be cited the case of the panels made in the Economic Wood-Work- 
shops of the Forest Research Institute, for the Imperial Secretariat and Council 
Chambers of New Delhi. These panels were made of plywood and varied from 
small to very large sizes, the maximum being approximately 8 ft. x 5 ft. The 
smaller sizes were made of three- and five-ply, while the larger were built up on 
an expanding core and faced with two ply-boards on each side. The logs containing 
marked or streaky wood were obtained from the South Chanda Division of the 
Central Provinces and from the Dangs Division of Bombay. These panels have 
been in place for several years and have withstood the wide variations of heat and 
humidity in Delhi, while from a decorative point of view they have been much 
admired. There can be no doubt that greater attention should be paid to this class 
of figured teak. An experiment of considerable interest is being carried out by the 
engineers constructing Imperial Delhi, in which they have used 75 per cent, of teak 
sawdust, mixed with 25 per cent, of cement, and laid to form the floors in rooms in the 
Legislative Assembly buildings. These floors were inspected soon after they were 
laid down and they appeared to be firmly set and were of good appearance. It was 
also proposed to experiment in the same way with blackwood (D. latijolia) sawdust. 


Tectona Hamiltoniana, Wall 

References. Gamble, Man. Ind. Timb., 534; Rodger, For. Pro. Burm., 40; Brown, 
Elementary Manual of Indian Wood Technology (1925), PL xii; Troup, Ind. Woods 
and Uses, 257 ; Foxw., Indo-Mal. Woods, 556. 

Trade and Vernacular Name. Burm. Dahat. 

Habit and Distribution. A moderate-sized tree, 5 ft. to 6 ft. in girth, 
with a 15ft, bole. Found on rocky hills in the dry zone, up to 2,000 ft., from 
Yamethin to Mandalay and in Prome. 

Supplies. Rodger states that it is very common in the dry zone hut the amount 
available is not known. 

General Characteristics of the Wood. Sapwood uniformly light greyish- 
brown, striated with faint lines denoting growth rings; heartwood light to dark 
brown, with considerably darker markings, irregular; dull to somewhat lustrous, 
with smooth feel, without characteristic odour or taste, moderately heavy (sp. gr. 
approx. 0*70); straight-grained, fine- and even-textured. 
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EIXJCTITRE OF THE WOOD: 

Growth rings distinct, visible with the naked eye, sharply delineated by a light brown 
line of parenchyma at the inception of the ring in which a more or less continuous or 
interrupted, 1-several (mostly 1) seriate row of somewhat larger spring wood pores is 
imbedded (wood slightly ring-porous), or the line of pores wanting altogether, frequently 
with undulate margins, often variable in width and the individual rings not infrequently 
fluctuating greatly in diameter at different points throughout the circumference, some¬ 
times confluent (discontinuous), 8-16 per inch. 

Vessels small to very small and extremely small, not distinct with the naked eye, 
the largest imbedded in the band of parenchyma at the inception of the springwood in 
a 1-several (mostly 1) seriate row and grading gradually into smaller vessels toward the 
outer margin of the ring (wood slightly ring-porous), frequently with contiguous rays on 
one and often on both sides, forming extremely fine straight vessel lines along the grain, 
solitary and in radial rows of 2-5 (mostly 2-3), rarely in partially double radial rows or 
2-several contiguous in the tangential plane, numerous and close or rather distant, 
40-50 per mm. 2 ; occasionally the smaller vessels in the outer part of the ring are accom¬ 
panied by vessel-tracheids; vessel segments 170-340 y long, medium thick-walled, trun¬ 
cate or sometimes tailed at the ends, the largest 135-140 y in diameter; perforations 
simple, nearly horizontal to oblique; inter-vessel pits numerous, orbicular or polygonal 
through crowding, with broad border and short lenticular or rounded orifice, the maxi¬ 
mum diameter 6-8 y ; pits leading to contiguous rays fairly numerous to each ray cell, 
orbicular, with medium wide semi-border and short lenticular or rounded orifice, the 
maximum diameter 3-5 ft; tyloses occasional in the heart wood plugging some vessels, 
thin-walled, pale brown; brownish-yellow or reddish-brown gum abundant in the heart- 
wood, occluding many vessels. 

Parenchyma paratracheal, paratracheal-zonate, and metatracheal, in cambiform rows 
of 2-8 (frequently 4) units or, where contiguous to the vessels, often of more than 8 units 
along the grain; (a) paratracheal parenchyma relatively sparse, confined to occasional 
cells contiguous to the vessels and seldom forming a sheath except in the springwood band 
of parenchyma to be subsequently described; cells flattened to conform to the vessel wall, 
the maximum diameter 60-65 ft,; (6) paratracheal-zonate parenchyma confined to the 
early springwood forming a narrow, ragged, 2-7 (mostly 2-4) seriate band of porous 
tissue in which the larger springwood vessels (when present) are imbedded; cells of ‘ b ’ 
parenchyma in radial rows, angular and usually not appreciably flattened in the tangential 
plane, the maximum diameter 30-37 y ; (c) metatracheal parenchyma extremely sparse, 
restricted to occasional cells in the fibrous tracts; cells angular, with maximum diameter 
of 27-32 ft; gummy infiltration sparse (sapwood) to more or less abundant (heartwood), 
brownish-yellow to reddish-brown, often finely globular; crystals wanting; starch grains 
occasional in the sapwood. 

Fibres semi-libriform to libriform, medium-coarse, strongly angled in the transverse 
section and not aligned in radial rows, frequently contiguous to the vessels, smaller and 
thicker-walled toward the outer portion of the ring, non-gelatinous, septate, 500-1485 ft, 
long, with long tapering ends, 26-30 ft in diameter; walls 2-7 ft thick; inter-fibre pits 
numerous, confined to the radial walls, simple, with slit-like, steeply oblique orifice; 
fibre lumina empty in the sapwood, in the heartwood sometimes occluded with brownish- 
yellow or reddish-brown gummy infiltration. 

Rays not distinct with the naked eye, fine, appearing close (6-10 per mm.), separated 
by 2-10 fibres, frequently contiguous to the vessels, lighter than the background forming 
a fine silvery fleck on the radial surface, 1-4 seriate, somewhat heterogeneous, the largest 
40-50 y wide and up to 20 plus cells and 430 plus ft in height (max., 27 cells and 585 y) ; 
pits leading to contiguous vessels fairly numerous to each ray cell, orbicular, with medium 
wide semi-border and short, lenticular or rounded orifice, the maximum diameter 3-5 y ; 
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my infiltration sparse in the ray tissue in the sap wood, fairly abundant to copious 
in the heartwood, brownish-yellow to reddish-brown, often finely globular; crystals 
wanting; starch grains occasional in the sapwood. 

Summary . A moderately heavy, hard, straight-grained, fine- and even-textured, 
light greyish-brown wood, with darker irregular heartwood; very dissimilar to teak 
(Tectona grandis , Roxb.) in appearance, physical properties, and anatomical structure; 
finishes to a hard, unusually smooth surface; featured anatomically by distinct growth 
rings sharply delineated by a light brown line of parenchyma at the inception of the ring 
in which a uniseriate more or less continuous row of springwood pores is usually imbedded 
(wood slightly ring-porous), small to extremely small vessels which exhibit a gradual 
gradation from the springwood to the outer margin of the ring and are borne for the 
most part solitary and in radial rows of 2-5, vessel segments with rather thick walls and 
simple perforations, sparse paratracheal parenchyma and a narrow ragged, 2-7 (mostly 
2-4) seriate band of paratracheal-zonate parenchyma at the inception of the ring, medium * 
coarse, semi-libriform to libriform, angled, septate fibres which are obviously not borne 
in radial rows and are equipped with simple pits, and fine, close, 1-4 seriate, somewhat 
heterogeneous rays which form a fine silvery fleck on the radial surface; a fine- and even¬ 
grained, non-ornamental timber of the third class, which in general appearance and com¬ 
position suggests birch (Betula spp.) of the north temperate zone, and possibly could 
be put to the same uses. 

Material. Gamble Specimens, Nos. 5824, 6070. 

Mechanical Properties. Wt. at 12 per cent, moisture content 45 lb. per c. ft. 
No strength figures are available; it is hard, tough, and very close-grained, much 
more so than teak. 

Seasoning. The only information available is a note made on a small con¬ 
signment sent to Dehra Dun, in which it is recorded that the timber seasons 
well. 

Durability and Adaptability to Treatment. No information available. 

Working Qualities. It saws without much difficulty and works to an excep¬ 
tionally dense, smooth surface, in touch having nearly the feel of ivory. 

Uses, Present and Prospective. Rodger states that it is used for eart- 
shafts, yokes and as fuel. It is considerably heavier than teak and is not much like 
it in appearance, having very irregular markings, which, however, do not render 
it ornamental. An interesting timber, which deserves further investigation, pro¬ 
vided the supplies are reasonably large. 


GMELINA, Linn. 

References. Brandis, Inch Trees, 509; Gamble, Man. Ind. Timb., 537-539; Hooker, FI. 
Br. Ind., iv. 581-583; Heyne, Nutt. Planten, 2. Druk, II. 1320-1321; Moll,Mik. Holzes, iv. 
803-810; Ridley, FI. Mai. Penin., ii. 622-623 ; Ridley, Timb. Mai. Penin., Agr. Bull. 
Sir. and Fed. Mai. States, n. ser., v (1902), 219; Baker, Cab. Timb. Austr., 130; Francis, 
Features of the Vegetative Anatomy of the Australian White Beech (Gmelina Leich- 
hardtii ), Proc. Linn. Soc. N.S. Wales, liii (1928), 474-483; Smith, On the crystalline 
deposit occurring in the timber of the ‘Colonial Beech’, Gmelina Leichhardtii , F. v. M., 
Journ. and Proc. Roy. Soc. N.S. Wales, xlvi (1912), 187; Swain, Timb. and For. Pro. .* 
Queensland, 113-116; Boulger, Wood, 138-139. 

Size and General Distribution. Omelina is confined to the Indo-Malayan 
region, northern Australia, and southern China, and includes approximately 15 
species of trees or upright or scandent shrubs, often armed, with opposite, simple, 
entire or toothed or lobed leaves, large yellow or brownish flowers in panicled 
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eyries, and drupaceous, succulent fruits with a 2-4-celled bony endocarp. Five 
species are included in the Indian flora, one of which is a large handsome deciduous 
timber tree of the first class that is often grown for ornamental purposes in gardens 
and along avenues. This genus also includes the grey teak or white beech of 
Australia, G. Leickhardtii, F. v. M. 

Timber Species. 1 . G. arborea, Linn. 

General Features op the Wood. See under ‘species’. 

R e marks. See under ‘ species ’. 


Gmelina arborea, Linn. 

References. Gamble, Man. Ind. Timb., 537 ; Gamble, FI. Mad., pt. vi, 1097 ; 
Talbot, For. FI. Bom., ii. 348 ; Parker, For. FI. Punj., 397 ; Witt, Desc. List Nor. & Berar 
Circ., C.P., Serial No. 448 ; Haines, For. FI. Chota Nagpur, 486 ; Haines, Trs. S.C., C.P., 
183; Rodger, For. Pro. Burm., 41; Kanjilal, For. FI. U.P., 314; Ind. For. Rec., ix, 
pt. v, 35 ; Teesdale, Seasoning Burm. Timb., 13 ; For. Bui. No. 16 of 1913 ; Brown, 
Elementary Manual of Indian Wood Technology (1925), pi. iv; Kanehira, Anat. Notes 
Ind. Woods, 17 ; Nordlinger, Querschnitte, Bd. iv (1867), 23 ; Pearson, Com. Guide For. 
Econ. Pro. Ind., 52 ; Troup, Silv. Ind. Trees, ii. 769-776 ; Troup, Ind. Woods and Uses, 
157 ; Foxw., Indo-Mal. Woods, 554 ; Howard, Timb. World, 94. 

Trade and Vernacular Names. Gumhar. Vern. Ass. Gomari ; Beng. 
Gumhar, gumbar, gamri\ Garo, Bolkobak ; Nepal, Kamare; Bom. Shiunn, shivana ; 
Kan. Shivani; Burm. Yemane; Kc. & Sh. Mai-saw; Kn. Thebla; S. Sh. States, 
Taungnangyi; C. P. Kumher, khamer, shewan, sewan, kussamar, chiman sag ; Gondi, 
Khursi ; Mad. Tel. Qumar tek, summadi ; Tam. Gumadi, kumbalam, kumalamaram, 
kumulu ; Mai. Kumbil, kumiska, pokki; Can. Kumili, gumudu ; Punj. Kumhar, 
gumhar ; U.P. Gumhar, kumhar, khamnar ; Uriya, Gambari; Kol. Kusmar; Trav. 
Hills, Kumala. 

Habit and Distribution. A moderate to large tree, according to locality. In 
Burma where it is found at its best, according to Rodger, it occasionally attains 
a girth of 15 ft., with a clear bole of 50 ft. and a total height of 100 ft.; more 
commonly, however, the largest trees are 7 ft. in girth, with a 30 ft. bole. In 
Assam and Bengal it is rarely found over 6 ft. to 7 ft. in girth, with a 30 ft. bole, 
more commonly 4 ft. 6 in. in girth; while in the Central Provinces the average 
girth of the exploitable trees is not much over 3 ft., except in very favourable 
localities, such as in Mandla and in the sal forests of Raipur. In the Surat Dangs, 
and in the Thana and Kanara districts of Bombay it attains 5 ft. in girth and over, 
with a 20 ft. bole; elsewhere in the Presidency it is found as a small tree of 3 ft. 
girth. In Madras, Coorg, Travancore and Mysore it grows in favourable localities 
from 5 ft. to 6 ft. in girth, especially good growth being reported from the Madura 
district of Madras and from the Mysore State forests. Found throughout the decid¬ 
uous and moist deciduous forests of India and Burma, in all Provinces, but nowhere 
common and very scarce in the United Provinces and the Punjab. The trunk is 
often bent. 

Supplies. Rodger states that it is not possible to estimate the supply from 
Burma, but writes that ‘except in the tracts close to large rivers, where the trees 
have been felled to make boats, a fairly large supply is available ’; larger supplies 
cam be obtained from Burma than from any other Province in India. E. 0. Shebbeare 
gives the following figures of out-turn from the Bengal divisions: Kurseong, 12,000 
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tt., Jalpaiguri, 800 c. ft., Kalimpong, 2,000 c. ft., Buxa, 5,000 c. ft., Chittagong 
Hill Tracts, 3,750 c. ft. or a total of 12,750 c. ft. per annum. Moderately common 
in parts of Assam and especially in Sylhet, from which division some 20,000 c. ft. 
might be obtained. Moderately common in the Garo Hills, and a fair number of 
trees were found in the Lushai Hills, but scarce on the Chittagong side above Kaptai. 
Only very limited quantities can be expected from the Central Provinces; possibly 
100 trees could be obtained from the S. Chanda, Mandla and Raipur Divisions 
respectively. It is not common in Bombay and it would be difficult to obtain more 
than 50 logs from most divisions, with perhaps the exception of the East Kanara 
division. The same remarks apply to Madras, and, with the exception of Mysore, 
where some 5,000 c. ft. might be obtained annually, and possibly some 2,000 c. ft. 
from Coorg, only very limited amounts are elsewhere available. The supplies from 
the United Provinces and the Punjab are negligible. Some 20 years ago this 
timber was much advertised, due to its outstanding good qualities; this resulted 
in many inquiries and much disappointment, as the only locality in which any¬ 
thing approaching large quantities were available was Burma, and at that time the 
organization was insufficient to develop extraction. 

General Characteristics ofthe Wood. Yellowish-, greyish- or reddish-white 
when first exposed, ageing to light russet or yellowish-brown, unfigured or with 
parallel bands traceable to interlocked grain; heartwood not distinct; lustrous, 
with a smooth somew hat oily feel, without characteristic odour or taste, very light 
to light (sp. gr. approx. 0-47), straight or more or less irregular and interloeked- 
grained, medium- coarse-textured. 

Structure of the Wood : 

Growth rings distinct and fairly conspicuous, delimited by a light zone of larger and 
more numerous pores in the springwood (wood more or less ring-porous), 4-6 per inch. 

Vessels very large to medium-sized and very small, occluded with tyloses and 
appearing light brown punctate with the naked eye ( x ), largest in the springwood and 
grading more or less abruptly to very small vessels at the outer margin of the ring (wood 
somewhat ring-porous), frequently with contiguous rays on one but seldom on both sides, 
forming fairly conspicuous vessel lines along the grain which are filled with tyloses, 
those in the springwood solitary and in radial rows of 2-3, in the summerwood often in 
single and occasionally in double rows of a half-dozen or more which continue across the 
ring boundary to the large springwood vessels of the succeeding ring, rather unevenly 
distributed, 6-21 per mm. 2 ; vessel segments 190-470 fi long, thin-walled, truncate or 
abruptly or attenuately tailed at the ends, the largest (springwood) 270-285 fx in 
diameter; perforations simple, nearly horizontal to oblique, rarely the junctures of the 
larger vessel segments spanned by a reticulately perforated plate as in Dolichandrone 
(see description of D. stipulata, Benth.); inter-vessel pits numerous, orbicular or poly¬ 
gonal through crowding, with broad border and short lenticular orifice, the maximum 
diameter 10-13 p; pits leading to contiguous' rays numerous to each ray cell, orbicular 
to oval, simple or with narrow semi-border, the maximum diameter 8-10 p; tyloses very 
abundant, occluding most of the vessels, thin-walled, reticulately marked with numerous 
elongated simple pits, rarely with yellow gummy deposits. 

Parenchyma paratracheal, paratracheal-zonate, and metatrackeal, in cambiform 
rows of 2-4 (mostly 4) units or, where contiguous to the vessels, of more than 4 units along 
the grain; (a) paratracheal parenchyma fairly abundant, forming a narrow, 1- several 
seriate sheath and in most cases restricted to the immediate vicinity of the vessels and 
vessel groups, rarely passing over laterally into ( b ) paratracheal-zonate parenchyma which 
unites adjacent vessels but never forms concentric bands; at the inception of the ring, 
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endency toward the formation of paratracheal-zonate parenchyma is greater 

_gwhere and often results in a more or less well defined band which simulates terminal 

parenchyma as of the preceding ring; cells of ‘ a’ parenchyma flattened where contiguous 
to the vessel wall, the maximum diameter 65-75 n ; cells more remote from the vessels 
(‘a’ or ‘b’ parenchyma) strongly angled, not appreciably flattened, the maximum 
diameter 35-50 p; (c) metatrachenl parenchyma extremely sparse, restricted to occasional 
cells in the fibrous tracts and difficult to distinguish from the thin-walled fibres in the 
transverse section; cells of ‘o’ parenchyma strongly angled, the maximum diameter 
38-42 p; yellow, gummy infiltration sparse in all types of parenchyma; crystals not 
observed (Moll reports acicular crystals in the parenchyma of 6. villosa, Roxb.); starch 
deposits occasional in the outer rings. 

Fibres non-libriform, coarse, strongly angled in the transverse section and not 
arranged in definite radial rows, seldom contiguous to the vessels, generally somewhat 
thicker-walled near the outer margin of the ring, non-gelatinous, septate, 760-1950 p long, 
with long tapering ends, 30-37 p in diameter; walls 2-5 p thick; inter-fibre pits numerous, 
confined to the radial walls, simple, with short, slit-like, steeply oblique orifices; fibre 
lumina empty. 

Raya distinct with the naked eye, medium-fine, 4-6 per mm., separated by 3-15 
fibres, frequently contiguous to the vessels, of the same colour as the background forming 
a fine, fairly conspicuous fleck on the radial surface, 1-5 seriate, somewhat heterogeneous, 
the largest 65-75 p wide and up to 20 plus cells and 500 plus p in height (max., 36 cells 
and 715 p); pits leading to contiguous vessels numerous to eaoh ray cell, orbicular to 
oval, simple or with narrow semi-border, the maximum diameter 8-10 p; yellowish or 
brownish-yellow gummy infiltration sparse in the ray tissue; crystals not observed; 
starch deposits occasional in the outer rings. 

Summary. A very fight to light, straight or more or less irregular and interlocked- 
grained, medium-coarse-textured, light yellowish-brown wood; featured anatomically by 
distinct growth rings (wood more or less ring-porous), very large to medium-sized and 
very small vessels which are plugged with tyloses and appear fight brown punctate in 
the transverse section with the naked eye, thin-walled vessel segments with simple 
perforations or, rarely, the junctures of some of the largest segments, spanned by a 
reticulately perforated plate, fairly abundant parenchyma which forms a narrow, 
1-several seriate sheath about the vessels or rarely uniting adjacent vessels laterally, 
coarse-angled tapering fibres equipped with simple pits and not aligned in radial 
rows, and medium-fine, 1-5 seriate, somewhat heterogeneous rays which form a fine, 
fairly conspicuous fleck on the radial surface; a non-ornamental timber of the first 
class. 

Material. Gamble Specimen, No. 5734; Hand Specimen, source unknown, No. 569. 

Mechanical Pbopebties. Wt. at 12 per cent, moisture content 30 lb. per c. ft. 
Moderately hard, but distinctly strong and elastio; tests which the writer carried 
out at Dehra Dun gave the following results. 


Moisture y 
percentage 
of weight of 
oven dry wood. 

Weight, lb. 
per c. ft. at 15*7 
per cent . moisture 
content. 

Transverse strength , 
in lb. per sq. in. 

Crushing strength 
parallel to grain , 
in lb. per sq. in. 

Hardness , in 
lb. per impression. 

Breaking 

strength. 

Modulus of 
elasticity or 
Young's modulus. 

Side. 

End. 

15*7 

31 

10,605 

1,484,000 

5,735 

745 

770 


In transverse strength gumhar is 17 per cent, below teak, while according to 
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teak. 


fig’s modulus of elasticity it is 1,484,000 as compared with 1,830,000 for teal 
In hardness on the end grain it is 10 per cent, below teak and fully 30 per cent, 
below it in compression parallel to the grain. Though not quite so strong as teak it 
has the great advantage of being some 10 to 12 lb. lighter per c. ft. 

Seasoning. Guinhar seasons well, without cracking or warping to any extent, 
and though considerable shrinkage occurs while seasoning, once it is air-dry little 
movement takes place. An air-seasoning experiment was carried out in the Gonda 
Division of the United Provinces by the Forest Research Institute, Dehra Dun, in 
cooperation with the Divisional Forest Officer, in which the timber seasoned 
extremely well, with practically no surface cracking, twisting, or splitting. Dis¬ 
coloration and decay were entirely absent. Girdling gave the best results, though 
in seasoning by this method there is always the possibility of insect attack taking 
place in the sapwood. Seasoning in the log and green conversion gave equally good 
results, and, as the latter method reduces the chances of insect attack more 
than any other, it is recommended for adoption (hid. For. Bee ., ix, pt. v, 35). 
Rodger states that in the southern Shan States girdling is adopted, the trees being 
left standing for some months, after which they are sufficiently dry to float out. 
The timber lends itself remarkably well to kiln-seasoning. It has been seasoned in 
kilns both at Dehra Dun and in Rangoon. L. V. Teesdale states that it gives off its 
moisture in the kiln very rapidly without danger of degrade: he adds that it should 
not be included with a charge of highly coloured woods, such as padauk (Ptero- 
carpus macrocarpus), thitkado (Cedrela Toona), or thitsho (Pentace Oriffithii ), as 
the pigment of the coloured species is liable to be transmitted to the gumhar. He 
estimates that it takes 12 days to reduce the moisture in 1-inch boards from 50 per 
cent, to 15 per cent., and 16 days to reduce it to 8 per cent. 

Durability and Adaptability to Treatment. A durable timber, both under 
cover and when placed in contact with water. Rodger writes that until it loses its 
bitter principle white ants do not attack it, but that experiments carried out in 
Madras showed that it was readily attacked by teredo. He cites an instance of its 
nse as house posts in Bhamo, Upper Burma, where after 50 years it was in good 
condition. In dug outs it is said to last 8 years. Not a timber which requires 
antiseptic treatment. 

Working Qualities. The wood saws and works well, to a fairly smooth 
finish. It takes a good polish and should stain well for furniture work. Not orna¬ 
mental, the only markings being due to the numerous pores in the springwood; 
occasionally signs of fiddle-back mottling are present, giving the wood a silvery 
sheen. 

Uses, Present and Prospective. One of the best and most reliable timbers 
found in India, but unfortunately not found in large quantities. Used for planking, 
furniture, panels of doors, carriages, well-work, decks of boats, dug outs, especially 
in Burma and Assam, drums, yokes, lacquered boxes, grain-measures, carving, 
musical instruments, clogs, sandals and cattle bells. Rodger says it is used in the 
southern Shan States for bridges, and by Karens in Tenasserim for plates and 
trays. It is used in Chittagong for boat and shipbuilding, as knees, thwarts, oars, 
and internal fittings of brigs. In Bengal, Assam, the Central Provinces and Bom¬ 
bay it is a favourite wood for carnages and carts, as panels, frames, footboards, 
bottoms, roofs and bent parts. Used to a limited extent by the railways in Madras 
for panelling of upper-class railway carriages. It was tested for mallet shafts and 
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Tpas^ea as suitable for that purpose and also for shafts of built-up jute bobbins. 
I (Pearson) had callipers for enumeration purposes made of gumhar and after 
two seasons of hard use they were still in good condition. Tested for pencils and 
wood-wool with indifferent results. A valuable species, the timber of which is very 
suitable for many purposes. It has often been planted, but it is evident that 
great care should be exercised in selecting suitable localities, as many plantations 
start well but fall off with advancing age. 


VITEX, Linn. 


References. Brandis, Ind. Trees, 503-505; Gamble, Man. Ind. Timb., 539-542; 
Hooker,FI. Br. Ind., iv. 583-588; Troup, Ind. Woods and Uses, 266-268; Beekman, Proef. 
Bosch., Java, Med. v. 177-180; Den Berger, Det.-tabel v. d. voornaamste handelshout- 
soorten van Malakka usw., Tectona, xv (1922), 314,315, 317; Den Berger, Proef. Bosch., 
Java, Med. xiii. 158-159; van Eeden, Houtsoorten van Nedorlandsch Oost-Indie (1906), 
195;Heyne, Nutt. Planten, 2. Druk, II. 1315-1320; Kramer, Proef. Bosch., Java,Med.xii. 
79-81; Moll, Mik. Holzes, iv. 811-829; Foxw., Com. Trees Mai. Penin., 163-165; Foxw., 
Com. Woods Mai. Penin., 105-106; Ridley, FI. Mai. Penin., ii. 630-636; Ridley, Timb. 
Mai. Penin., Agr. Bull. Str. and Fed. Mai. States, n. ser., i (1902), 218; Bargagli-Petrucci, 
Sulla struttura dei legnami raccolti in Borneo dal Dott. O. Beccari, Malpighia, xvii (1903), 
86; Foxw., Timb. Bri. N. Bor., 32; Lecomte, Bois Indo-Ch., 200-201; Foxw., Phil. 
Woods, Phil. Joum. Sci., C, Botany, ii (1907), 390; Foxw., Indo-Mal. Woods, 556-557; 

f anehira, Iden. Phil. Woods, 44—45; Schn., Com. Woods Phil., 207—210; Whitford, For. 

hil., ii. 97-98; Kanehira, Anat. Char. Form. Woods, 168-169; Lecomte, Bois Madagas., 
136-137; Unwin, W. Afr. For. and Forestry, 59,89,112,143,193, 398-399, et al. ; Baker, 
Hardwoods Austr., 331; Shibata, Nagai, Kishida, The occurrence and physiological 
significance of flavone derivatives in plants, Bio-Chem. Lab., Dept, of Bot., Tokio Imp. 
Univ*. (1916); Swain, Timb. and For. Pro. of Queensland, 310-312; Garratt, Some New 
Zealand Woods, New Zealand For. Serv., Professional Paper I (1924), 43-45; Rock, 
Ornam. Trees Haw., 185; Boulger, Wood, 146, 147, 203, 216—217, 259; Howard, Timb. 
World, 161, 231, 299; Stone, Timb. Com., 171-172; Winn, Timb., 78, 80, 105, 113; 
Nordlinger, Querschnitte, Bd. vi (1874), 28; Bd. vii (1876), 72; Bd. ix (1880), 61; Perrot, 
Les Bois du Gabon, Fasc. I, Fiche d’identification No. 222, Trav. Lab. d. Mat. Med., 
Paris, T. xiii (1921); Record, Timb. Trop. Amer., 625-527; Sargent, Woods of the United 
States (1885), 66-67. 

Size and General Distribution. Vitex consists of trees or shrubs with hairy 
or tomentose shoots; opposite, digitately 3-5 foliate leaves with the mid-leaflet 
larger and petiolate, or rarely the leaves 1-foliate; blue, yellow or white flowers in 
terminal panicles or terminal or axillary corymbs, and globose or obovoid fruits 
supported by the enlarged calyx and bearing a 4-seeded bony pyrene. Over 150 
species have been described which are widely distributed in the tropical and warm 
temperate regions of both hemispheres, but from the standpoint of timber produc¬ 
tion the importance of this genus is largely centred in the Indo-Malayan region. 
At least 15 species are included in the Indian flora, 3 of which are timber trees of 
the third class; timber species also occur in New Zealand, tropical Africa and 
America, and elsewhere. V. Negundo, Linn., is a familiar Indian shrub or small 
tree, common in the plains and lower hills almost everywhere, and ascending to 
5,000 ft. in the northwest Himalaya. 

Timber Species. 1. V. altissima, Linn. f.; 2. V. peduncularis, Wall.; 3. V. 
Leucoxylon, Linn. f. 
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oral Features of the Wood. Greyish-white, grey, yellowish-grey 
ee- or purplish-grey through shades of reddish- or olive-brown to brown; heart- 
wood not distinct; most species impart a yellowish-green or greenish-brown tint 
when boiled in water and contain an appreciable flavone content; dull to some¬ 
what lustrous, working to a smooth surface which is flinty in the hardest species; 
without characteristic odour or taste ; mostly moderately heavy to heavy or very 
heavy with a corresponding range in hardness, straight-grained or more or less 
wavy-grained in the radial plane; medium-fine to fine-textured. Growth rings 
distinct but inconspicuous, demarked by denser fibrous tissue in the outer portion 
and frequently by a narrow line of parenchyma at the inception of the succeeding 
ring or in some species by larger springwood pores, generally about 4-12 per inch. 
Vessels medium-sized to small or very small, largest in the early springwood or 
through the central portion of the ring and grading gradually to those elsewhere 
in the ring, mostly solitary and in radial rows of 2-3; vessel segments medium-thin- 
to medium-thick-walled, with simple, nearly horizontal to oblique perforations; 
tyloses abundant or wanting; when present generally medium-thick-walled and 
abundantly pitted. Parenchyma relatively sparse,' parattacheal, sometimes 
paratracheal-zonate, and metatracheal, in cambiform rows of usually 2-4 units 
along the grain; (a) paratracheal parenchyma confined to the immediate vicinity 
of the vessels and vessel-groups, restricted to occasional cells or forming a 1-2 
(mostly 1) seriate sheath which is frequently interrupted by rays and not in¬ 
frequently by fibres contiguous to the vessel; (b) paratracheal-zonate parenchyma 
present or wanting; when present, restricted to a narrow 1-several (mostly 1-2) 
seriate band at the inception of the springwood which sharply delineates the 
boundary between adjacent rings; (c) metatracheal parenchyma extremely sparse, 
confined to occasional cells in the fibrous tracts. Fibres forming extensive tracts 
between the vessels and the rays, mostly semi-libriform to libriform, medium- 
coarse to medium-fine, septate, the locules often with appreciable amounts of 
infiltration. Rays medium-fine to fine, visible or not visible with the naked eye, 
appearing straight and close in the transverse section, l-few T (usually not over 6) 
seriate, homogeneous or nearly so, very variable in average height in the different 
species, forming a fine, relatively inconspicuous fleck on the radial surface. The 
infiltration content is very variable in these timbers, ranging from relatively little 
in the grey types to abundant in the darker sorts. 

Remarks. Non-ornamental, mostly straight-grained and fine-textured, con¬ 
structional timbers, some extremely hard and heavy and tough, which season 
without undue difficulty and are more or less refractory under tools; generally 
durable; most species contain a flavone which imparts a yellowish-green or greenish- 
brown tinge to water or alcohol ; suitable for beams, posts, all sorts of heavy con¬ 
struction, and for rollers and sugar-cane crushers where resistance to abrasion is 
an important factor. 


MACROSCOPIC KEY TO COMMERCIAL SPECIES 

1. Growth rings delineated by a narrow, generally well defined, light line of 
parenchyma at the inception of the springwood; wood olive-, purplish-, or 
reddish-grey to light brown or reddish- or olive-brown, often with darker 
lines or streaks, heavy to very heavy (sp. gr. 0-80-1 -00), hard to very hard 2 
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i*fwth rings not delineated by a narrow line of parenchyma; wood 
greyish-white to yellowish-grey or eventually light greyish-brown, with 
no definite markings, light (sp. gr. approx. 0-60), moderately hard . 

V. Leucoxylon 

2. Wood purplish- or reddish-grey to light brown, light reddish-brown, or 
olive-brown, often very variable in colour in a given sample, fine- 
textured, finishin g to a smooth, flinty-hard surface . . V. peduncularis 

2. Wood light olive-grey to grey with a tinge of olive-brown, of nearly 
uniform colour in a given sample, medium-fine-textured, not finishing 
to a flinty-hard surface ...... V. altissima 

MICROSCOPIC KEY TO COMMERCIAL SPECIES 

1. Growth rings delineated by a narrow light line of paratracheal-zonate 
parenchyma at the inception of the springwood; maximum width of the 
rays less than 70 g . 

1. Growth rings not delineated by a narrow light line of paratracheal-zonate 

parenchyma; maximum width of rays more than 70 /a . V. Leucoxylon 

2. Maximum tangential diameter of the vessels 160-180 g; rays 1-4 
seriate, the maximum height less than 800 g . . . V. altissima 

2. Maximum tangential diameter of the vessels 120-136 g; rays 1-6 

seriate, the maximum height more than 800 g . V. peduncularis 

Vitex altissima, Linn. f. 

References. Gamble, Man. Ind. Timb., 540; Gamble, FI. Mad., pt. vi, 1102 , 
Talbot, For. FI. Bom., ii. 364; Troup, Silv. Ind. Trees, ii. 776; Troup, Ind. Woods and 
Uses, 266-267; Foxw., Indo-Mal. Woods, 556; Boulger, Wood, 216, 217; Winn, Timb., 
8, 105; Unwin, Mechanical Tests, Imp. Inst. Journ., v (1899). 

Trade and Vernacular Names. Milla. Vern. Bom. Kan. Bulgi, burnige, 
nauladimara, naulmitik ; Mad. Tel. Nemiliadage ; Tam. Maila, mayiladi, mylai\ 
Can. Myrole ; Mai. Mayilai ; Coorg, Naviladi. 

Habit and Distribution. A moderate-sized or very large tree, according to 
locality, with a fairly straight cylindrical bole. Talbot states that in Kanara it grows 
to a great size, attaining 18 ft. in girth and 120 ft. in height. While carrying out 
enumerations in the Kala Nadi and Ankola valleys in West Kanara trees were 
rarely found over 6 ft. in girth, though they certainly grow larger further south 
in the Kumta Range. A number of Forest Officers have reported on this tree from 
Bombay and Madras. G. S. Butterworth, writing of its occurrence in the East 
Division Kanara, estimates the average log available at about 30 c. ft., which would 
represent a 5 ft. to 6 ft. girth tree. The District Forest Officer, South Mangalore, 
gives its size as 4 ft. to 6 ft. in girth, with a 10 ft. to 15 ft. bole; Coorg reports it to 
be of the same size; while the District Forest Officers of Tinnevelly and Madura 
give its size as anything from 3 ft. to 10 ft. in girth. In the Rollegal division it is 
reported as a 2| ft. to 5 ft. girth tree, and in Cochin State as 5 ft. in girth with 
a 15 ft. to 20 ft. straight bole, but beyond that length it is generally crooked. It 
is found in the Konkan, throughout Kanara, in most of the Madras Forest 
Districts and in Cochin; also in Ceylon. 
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^ ^g^gCTPPXAES. The tree is found scattered in the forests where it occurs and is no¬ 
where very common. G. S. Butterworth estimates the out-turn from East Kanara 
at about 150 tons per annum; the out-turn from each large coastal valley of Kanara 
may be 20 to 50 tons per annum. Only very limited supplies may be expected 
from South Mangalore, Rollegal, Tinnevelly and Madura districts of Madras, and 
the same remark applies to Coorg and Cochin. A feature of the timber is that it is 
often found to contain numerous small knots or even holes, while very large logs 
are often hollow. 

General Characteristics oe the Wood. Light olive-grey to grey with a 
tinge of olive-brown, often with broader darker streaks, turning darker with age; 
heartwood not distinct; the wood contains a flavone which is readily soluble 
in water and imparts a yellowish-green tinge; dull to somewhat lustrous, with 
smooth feel, without characteristic odour or taste, heavy (sp. gr. approx. 0*80), 
straight- or interlocked-grained or not infrequently wavy-grained in the radial 
plane forming a not unattractive fiddle-back mottling, medium-fine and even- 
textured. 


Structure of the Wood : 

Growth rings distinct but inconspicuous, delimited by darker denser fibrous tissue 
toward the outer margin followed by a narrow, sharply defined, light line of parenchyma 
at the inception of the springwood of the following ring, 3-9 per inch. 

Vessels medium-sized to small or very small, the orifices of the larger appearing rather 
small with a hand-lens (10 X), largest near the inner third of the ring, grading gradually 
to smaller vessels in the outer portion of the ring, and somewhat smaller in the early spring- 
wood, plugged with tyloses or rarely open or occasionally with white deposits, frequently 
with contiguous rays on one and occasionally on both sides, forming medium-fine vessel 
lines along the grain partially filled with tyloses or occasionally occluded with white de¬ 
posits, the majority solitary and in radial rows of 2-4, rarely in longer rows or 2 contiguous 
in the tangential plane or several clustered, quite evenly distributed, 12-26 per mm. 2 ; 
vessel segments 170-510 jx long, medium-thick-walled, truncate or abruptly or attenuately 
tailed at the ends, the maximum diameter 160-180 /x; perforations simple, nearly hori¬ 
zontal to oblique; inter-vessel pits numerous, oval to orbicular or hexagonal through 
crowding, with wide border and short lenticular orifice which does not reach to the 
margin of the pit cavity, with maximum diameter of 8-10 /x; pits leading to contiguous 
rays fairly numerous to each ray cell, rounded and frequently oval, with broad orifice 
with or without narrow border, the maximum diameter 8-11 /x; tyloses abundant, pale 
brown, medium-thick-walled, copiously pitted with slit-like simple pits; gum inclusions 
occasional in the tyloses, pale greenish-brown; white deposits sometimes occluding the 
vessel segments. 

Parenchyma paratracheal, paratracheal-zonate, and metatracheal, in cambifonn 
rows of generally 4 units, or, where contiguous to the vessels, often of more than 4 units 
along the grain; (a) paratracheal parenchyma .relatively sparse, restricted to occasional 
cells contiguous to the vessels or vessel groups or occasionally forming a 1-2 (mostly 1) 
seriate sheath which is interrupted by rays and not infrequently by fibres contiguous to 
the vessel; cells flattened to conform to the vessel wall, the maximum diameter 47-52 /x ; 
(b) paratracheal-zonate parenchyma confined to the first formed springwood, forming 
a narrow, mostly continuous, ragged, 1-3 (mostly 1) seriate line delimiting the boundary 
of the growth ring; cells generally somewhat flattened in the tangential plane, in radial 
rows where the line is 2-3 seriate, the maximum diameter 25-30 /x; (c) metatracheal 
parenchyma extremely sparse, restricted to occasional cells in the fibrous tracts; 
cells angular, the maximum diameter 20-27 /x; pal© greenish-brown to brown, gummy 
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,tion sparse to fairly abundant in all types of parenchyma; crystals wanting; s 
its not observed. 

Fibres semi-libriform to libriform, medium-fine, strongly angled in the transverse 
section and aligned in radial rows, occasionally contiguous to the vessels, smaller and 
thicker-walled toward the outer portion of the ring, non-gelatinous, septate, 570-1615 p 
long, averaging 20-27 p in diameter; walls 3-7 ft thick; inter-fibre pits fairly numerous, 
confined for the most part to the radial walls, simple, with simple slit-like steeply oblique 
orifice; fibre locules frequently with pale greenish-brown to brown gummy infiltration, 
for the most part forming plugs at the transverse walls, rarely occluding the cavity. 

Rays not distinct with the naked eye, fine, appearing straight and close (5-7 per mm.), 
separated by 2-15 (mostly 5-10) fibres, frequently contiguous to the vessels, of the same 
colour as the background forming a fine inconspicuous fleck on the radial surface, 1-4 
seriate, homogeneous or nearly so, the largest 50-60 ft in diameter and up to 18 plus cells 
and 430 plus p in height (max., 23 cells and 520 ft) ; pits leading to contiguous vessels 
fairly numerous to each ray cell, rounded and frequently oval, with broad orifice with or 
without narrow border, the maximum diameter 8-11 ft; gummy infiltration relatively 
abundant in the ray tissue, pale greenish-brown to brown; crystals wanting; starch 
deposits not observed. 

Summary . A heavy, straight- or interlocked-grained or not infrequently curly- 
grained, medium-fine and even-textured, light olive-grey to olive-brown wood; often 
streaked with dark bands and not infrequently with a rather attractive fiddle-back 
mottling; the wood contains a flavone which is readily soluble in water and imparts 
a yellowish-green tinge; featured anatomically by distinct but inconspicuous growth 
rings demarked by denser fibrous tissue in the outer portion of the ring, bounded on the 
outside by a narrow light line of parenchyma at the inception of the succeeding ring, 
medium-sized to small or very small vessels which are borne for the most part solitary 
and in radial rows of 2-4 and attain their maximum size near the inner third of the ring, 
vessel segments equipped with simple perforations and usually occluded with tyloses, 
sparse paratracheal parenchyma and a narrow, more or less continuous, 1-3 (mostly 1) 
seriate line of paratracheal-zonate parenchyma at the inception of the ring, medium- 
fine, semi-libriform to libriform, angled, septate fibres borne in radial rows and equipped 
with simple pits, and fine, close, straight rays which form a fine inconspicuous fleck on 
the radial surface; a hard, strong, durable, medium-fine-textured constructional timber 
of the third class. 

Material . Gamble Specimen, itfo. 5772. 

Mechanical Properties. Wt. at 12 per cent, moisture content 51 lb. per c. ft. 
Very hard and close-grained. Tests carried out by Prof. Unwin, F.R.S., for the 
Imperial Institute, gave the following results. 



Modulus of 

Compression 
parallel to 

Shearing almg 

Transverse strength , 

elasticity or 
Young 9 s modulus. 

the grain , in 

the grain y in 

in lb. per sq. in. 

lb. per sq. in. 

lb. per sq. in. 

14,757 

1,615,264 

6,984 

1,004 


The above figures show the timber to be of considerably greater transverse strength 
and with a higher modulus of elasticity than teak, but slightly below that species 
in strength to withstand shear and compression. 

Seasoning. F. J. Colley, of the New Malabar Timber Yards and Saw-mill 
Co., Calicut, is of opinion that it seasons well; B. Ram Rao, Conservator, Cochin 
State, is of the same opinion and advocates green conversion. From a limited 
knowledge of the seasoning qualities of the wood, based on an inspection of a 
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lent sent to Dehra Dun, it appeared to be liable to end-splitting an< 
r^lop long, fine, though not deep surface cracks. It is said to change in colour 
if water-seasoned. 

Durability and Adaptability to Treatmext. A durable timber, especially 
in contact with the ground and when placed under water. Untreated sleepers, laid 
in an unballasted forest tramway line in Cochin State, were in a good condition 
after six years. A class of timber that would be very difficult to treat with an 
antiseptic. 

Working Qualities. Somewhat difficult to saw but works to a smooth dense 
surface, taking a fine polish. It turns well on a lathe and requires little hand 
finishing. The fibre is generally straight, but sometimes samples may be found 
with a short wavy grain forming a not unattractive fiddle-back mottling. 

Uses, Present and Prospective. Much prized for house construction, as 
posts, joists, doors, windows and flooring boards. It is also used in well-con¬ 
struction, for carts, felloes of wheels, furniture, and occasionally for sleepers. In 
S. Mangalore it is used for construction in Hindu temples, and there also exists in 
that district a superstition against its use in private houses owing to the resem¬ 
blance of the leaf to a peacock’s foot, hence the Cananese name myrole. A 
superior timber which, on account of its strength, should be tested for hammer 
handles and similar articles. 

Vitex peduncularis, Wall. 

References, Gamble, Man. Ind.Timb., 541; Gamble, FI.Mad.,pt. vi, 1103; Haines, 
For. FI. Chota Nagpur, 480; Rodger, For. Pro. Rurm., 41; Troup, Silv. Ind. Trees, ii. 777; 
Troup, Ind. Woods and Uses, 267-268. 

Vernacular Names. Ass. Osai ; Cachar, Hila cmwal ; Garo. Shelangri ; Eeng. 
Borum , goda ; Burm. Kyetyo , pazinznyo, petle-zin ; Kc. Yu-latsen ; Hosh. Simjanga ; 
Kol. Simyanga; Sant. Mara kata ; Uriya. Mado chulia, charaiguria . 

Habit and Distribution. A moderate- to large-sized tree, with a straight, 
cylindrical stem, which in Burma attains to 7 ft. in girth, with a 30 ft. bole. In 
North Bengal it is little more than a shrub, while in Chittagong and Assam it is 
found as a large tree. In Bihar and Orissa, and In the Feudatory States, it occurs 
as a 4 ft. to 5 ft. tree with an 8 ft. to 12 ft. stem. Found from Nepal eastwards, 
through Assam, Chittagong, Bihar and Orissa, and extending southwards as far 
as the Godavari; also drier forests of Upper and Lower Burma. 

Supplies. Rodger estimates the annual out-turn from Burma at 200 
tons. Moderately common in Cachar and the Garo hills, from which localities 
75 to 150 tons per annum respectively could be obtained. According to J. W. 
Nicholson and II. F. Mooney, the supply from Bihar and Orissa and the 
Feudatory States is very limited, the tree being most common in the Bonai and 
Bamra States. 

General Characteristics of the Wood. Purplish- or reddish-grey to light 
brown, light reddish-brown or light olive-brown, often with somewhat darker 
lines of autumn wood; the colour is variable, often in the same piece; heartwood 
not distinct; the wood contains a flavone which is readily soluble in water and 
imparts a greenish-brown tinge; dull to somewhat lustrous, working to a smooth 
flinty surface, heavy to very heavy (sp. gr. approx. 0-95), straight-grained or with 
a tendency toward waviness in some specimens, fine- and even-textured. 
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Photomicrograph by IT. P. Brown 
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254, VITEX PEDUNCULARIS, WALL. 
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Photomicrograph by H. P. Brown 
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rRUCTXJRE OF THE WOOD: 

Growth rings distinct but inconspicuous, delimited by darker, denser fibrous tissue 
toward the outer margin followed by a narrow sharply defined, light line of parenchyma at 
the inception of the springwood of the succeeding ring, frequently with undulate margins 
and often very variable in width at different points in the circumference, 4-8 per inch. 

Vessels small to very small or extremely small, the orifices of the larger appearing 
rather small with a hand lens (10 X ), largest through the central portion of the ring, 
grading gradually to the smallest vessels toward the outer margin of the ring, and 
somewhat smaller in the springwood, plugged with tyloses and occasionally with yellowish- 
or orange-brown deposits, frequently with contiguous rays on one but seldom on both 
sides, forming very fine straight vessel lines along the grain partially stuffed with tyloses, 
the majority solitary and in radial rows of 2, occasionally in radial rows of 3-4, quite 
evenly distributed but frequently rather distant, 10-20 per mm. 2 ; vessel segments 
300-500 jjl long, medium-thick-walled, truncate or abruptly or attenuately tailed at the 
ends, the maximum diameter 120-135/a; perforations simple, nearly horizontal to 
oblique ; inter-vessel pits numerous, oval to orbicular or hexagonal through crowding, 
with wide border and short, linear-lenticular orifice which does not reach to the margin of 
the pit cavity, the maximum diameter 8-10 ft ; pits leading to contiguous rays fairly 
numerous to each ray cell, rounded and frequently oval, with broad orifice with or without 
narrow border, the maximum diameter 8-11 /x; tyloses abundant, pale greenish-brown, 
medium-thick-walled, pitted; yellowish-green, granular or orange-brown gummy in¬ 
clusion frequent in the tyloses; the former is of the same nature as the infiltration in 
the fibre locules and undoubtedly contains a high percentage of a flavone. 

Parenchyma paratracheal, paratracheal-zonate, and metatracheal, in cambiform 
rows of 2-4 units along the grain; (a) paratracheal parenchyma relatively sparse, re¬ 
stricted to occasional cells contiguous to the vessels or vessel groups or forming a 1-2 
(mostly 1) seriate sheath which is interrupted by rays and not infrequently by fibres 
contiguous to the vessel; cells flattened to conform to the vessel wall, the maximum 
diameter 34-40 jjl ; (6) paratracheal-zonate parenchyma confined to the first formed 
springwood forming a narrow, mostly continuous, ragged, 1-3 (mostly 1-2) seriate line 
delimiting the boundary of the growth ring; cells generally somewhat flattened in the 
tangential plane, in radial rows where the line is 2-3 seriate, the maximum diameter 
23-30 fi ; (c) metatracheal parenchyma extremely sparse, restricted to occasional cells 
in the fibrous tracts; cells angular, the maximum diameter 20-27 fi ; yellowish-green 
granular or orange-brown gummy infiltration abundant in the parenchy ma cells; crystals 
wanting; starch deposits not observed. 

Fibres semi-libriform to libriform, medium-fine, more or less rounded in the transverse 
section and aligned in radial rows, frequently contiguous to the vessels, generally some¬ 
what thicker-walled toward the outer margin of the ring, non-gelatinous, septate, 450- 
1600 (jl long, 20-24 /x in diameter; walls 4-7 /x thick; inter-fibre pits relatively sparse, 
confined for the most part to the radial walls, simple, with short, slit-like, oblique orifice; 
fibre locules with copious deposits of yellowish-green granular infiltration which un¬ 
doubtedly contains a high percentage of a flavone, or with orange-brown gummy deposits. 

Rays not distinct with the naked eye, fine, appearing straight and close (8-10 
per mm.), separated by 2-10 (mostly 4-8) fibres, frequently contiguous to the vessels, of 
the same colour as the background forming a fine inconspicuous fleck on the radial 
surface, 1-5 seriate, homogeneous or nearly so, the largest 45-56 /x wide and up to 40 plus 
cells and 800 plus^a in height (max., 1050 /x); pits leading to contiguous vessels fairly 
numerous to each ray cell, rounded and frequently oval, with broad orifice with or with¬ 
out narrow border, the maximum diameter 8-11 /x; yellowish-green or orange-brown 
infiltration abundant in the ray tissue; small crystals occasional, solitary in cells which 
are undifferentiated from the remaining ray tissue; starch deposits not observed. 
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nmary. A heavy to very heavy, straight-grained or sometimes wavy-graii 
! even-textured, purplish- or reddish-grey to light brown, light reddish-brown, or 
olive-brown wood; this timber apparently contains a high flavone content as it imparts 
a greenish-brown tinge when boiled in water; comparable to V. allissima , Linn- f., 
in structural topography but much harder and heavier, with smaller vessels, finer 
fibres, and closer, narrower rays; the hardest and heaviest of the Vitex species herein 
described; a fine, heavy constructional timber of the third class. 

Material . Gamble Specimen, No. 5995; Hand Specimen, source unknown, without 
number. 

Mechanical Properties. Wt. at 12 per cent, moisture content 61 lb. per c. ft. 
No strength figures are available. Very hard and strong and in this respect 
probably harder and stronger than the timber of V. dltissima. 

Seasoning. The timber requires to be seasoned slowly, and it turns out fairly 
well but may develop numerous very fine surface cracks, which only show on close 
inspection. It would probably be best to convert the logs when in a green state and 
to season the sawn stock under cover in close piles. 

Durability and Adaptability to Treatment. H. F. Mooney is of opinion 
that it is not very durable and is liable to insect attack. Judging from the type 
specimens and from a large specimen plank in the Wood Museum at Dehra .Dun, 
it seems to be fairly durable under cover. 

Working Qualities. Moderately hard to saw and working to a beautiful 
surface, which takes a fine polish. Fibre generally straight with a tendency to 
waviness in some specimens. 

Uses, Present and Prospective. Used in Burma for harrows, building, 
wells, sugar-cane crushers, rice pounders, mortar, oars and carving. In Chittagong 
it is used for oars and in Assam for posts and beams in buildings. A fine heavy 
constructional timber, but not available in sufficient quantities to make it really 
valuable. 


Vitex Leucoxylon, Linn. 

References. Gamble, Man. Ind. Timb., 542; Gamble, FI. Mad.,pt. vi, 1103; Talbot, 
For. FI. Bom., ii. 355; Nordlinger, Querschnitte, Bd. ix (1880), 61; Troup, Silv. Ind. 
Trees, ii. 777; Troup, Ind. Woods and Uses, 267; Moll, Mik. Holzes, iv. 824-827 (F. 
glabrata) ; Howard, Timb. World, 299. 

Vernacular Names. Bom, Mar. Songarbi , sherus ; Kan. Hole-lakki , senlmni ; 
Mad. Tam. Nir nocchi ; Tel. Luhi ; Can. Sengeni ; Mai. Atta nocchi. 

Habit and Distribution. A moderate-sized to large tree, with a short and 
often crooked stem. In Kanara and Coorg it grows to about 5 ft. to 6 ft. in girth, 
with a 15 ft. stem. Talbot writes that the trunk is very short and thick and the 
crown spreading. In the N. and S. Cuddapah, Ghittoor and Chingleput districts 
of Madias it is only a small tree 1 to 2 ft. in girth. Found from the Konkan 
southwards, in Kanara, in most of the Forest Districts of Madras, and in Coorg, 
generally in low-lying localities and along streams. 

Supplies. Talbot says that it is common in the Siddapore and Sirsy Talukas 
of N. Kanara; in no other locality is it reported as being available in commercial 
quantities. 

General Characteristics of the Wood. White or greyish-white when first 
exposed, ageing to light yellowish-grey and eventually to light greyish-brown, 
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Photomicrograph by H. P. Brown 
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(it definite markings; heartwood not distinct; the wood contains a flavor 
Ich is readily soluble in water and imparts a yellowish-green tinge; somewhat 
lustrous, with smooth feel, without characteristic odour or taste, light (sp, gr. 
approx. 061), straight-grained, fine- and even-textured. 

Structure oe the Wood: 

Growth rings distinct but inconspicuous, delimited by darker denser fibrous tissue 
toward the outer margin followed by a more or less well defined line of slightly larger 
springwood pores in the succeeding ring, 3-6 per inch. 

Vessels small to very small or extremely small, the orifices appearing rather small 
with a hand lens (10 X), largest at the inception of the ring, forming a more or less well 
defined uniseriate row and grading gradually into smaller vessels in the outer portion of 
the ring, open, frequently with contiguous rays on one but seldom on both sides, forming 
very fine vessel lines along the grain, the majority solitary and in radial rows of 2-3 
(seldom 3), occasionally 2-several contiguous in the tangential plane or rarely several 
clustered, quite evenly distributed, 20-31 per mm. 2 ; vessel segments 210-470 y long, 
medium-thin-walled, truncate or abruptly or attenuately tailed at the ends, the largest 
135-150 y in diameter; perforations simple, nearly horizontal to oblique; inter-vessel 
pits numerous, oval to orbicular or hexagonal through crowding, with wide border and 
short linear-lenticular orifice which does not reach to the margin of the pit cavity, the 
maximum diameter 6-8 y ; pits leading to contiguous rays fairly numerous to each ray 
cell, generally rounded and frequently oval, with broad orifice with or without appreciable 
semi-border or with broad semi-border and short lenticular orifice, the maximum diameter 
5-7 y ; tyloses wanting; gummy infiltration not observed. 

Parenchyma paratracheal and metatracheal, in cambiform rows of generally 4 units 
along the grain; (a) paratracheal parenchyma relatively sparse, restricted to occasional 
cells contiguous to the vessels or vessel groups or forming a 1-2 (mostly 1) seriate sheath 
which is frequently interrupted by rays and fibres contiguous to the vessel; cells flattened 
to conform to the vessel wall, the maximum diameter 38-42 y ; (b) metatracheal paren¬ 
chyma extremely sparse, restricted to occasional cells in the fibrous tracts; cells angular, 
with maximum diameter of 26-30 y ; gummy infiltration sparse in both types of paren¬ 
chyma, greenish-yellow to greenish-brown; starch deposits occasional. 

Fibres non-libriform to semi-libriform, medium-coarse, angled in the transverse 
section and aligned in more or less regular radial rows, frequently contiguous to the 
vessels, smaller and thicker-walled near the outer portion of the ring, non-gelatinous, 
septate, 500-1530 y long, 26-30 y in diameter; wails 3-4 y thick; inter-fibre pits numer¬ 
ous, confined for the most part to the radial walls, simple, with short, slit-like oblique 
orifice; gummy infiltration not observed in the fibre locules; starch deposits very 
abundant, occluding many locules. 

Mays visible with the naked eye, fine, appearing straight and close (5-7 per mm.), 
separated by 2-15 (mostly 5-10) fibres, frequently contiguous to the vessels, of the same 
colour as the background forming a fine, relatively conspicuous fleck on the radial surface, 
1-6 seriate, homogeneous or nearly so, the largest 75-85 y wide and up to 50 plus cells 
and 1200 plus y in height (max. 70 plus cells and 1785 y) ; pits leading to contiguous 
vessels fairly numerous to each ray cell, generally rounded and frequently oval, with 
broad orifice with or without appreciable semi-border or with broad semi-border and short 
lenticular orifice,the maximum diameter 5-7 y ; gummy infiltration sparse in the ray tissue, 
greenish-yellow to greenish-brown; crystals wanting; starch deposits occasional. 

Summary. A light, straight-grained, fine- and even-textured, light yellowish-grey 
or light greyish-brown wood; without definite markings; the wood contains a flavone 
which is readily soluble in water and imparts a yellowish-green tinge; comparable 
anatomically to V. aUissima 3 Linn, f., but lighter in colour and weight, and softer, with 
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►nal rings unmarked by a line of zonafce parenchyma, smaller vessels without tyloses, 
coarser fibres, and broader, much higher rays which,form a fine, fairly conspicuous fleck 
on the radial surface; a very good constructional timber of the third class. 

Material. Gamble Specimen, No. 6090; Hand Specimen, source unknown, 1063. 

Mechanical Properties. Wt. at 12 per cent, moisture content 39 lb. per c. ft. 
No strength figures are available. It is moderately hard and a tough, somewhat 
fibrous wood. 

Seasoning. Somewhat liable to develop heart-shake ; the logs should be 
converted when green and the stock open-stacked under cover. 

Durability and Adaptability to Treatment. No reliable information 
available. 

Working Qualities. Moderately easy to saw and works to a dull though 
smooth surface. Machines well, but somewhat fibrous for high-speed machining. 

Uses, Present and Prospective. It is said to be used for cart wheels in 
Madras, and elsewhere for constructional and general purposes. From the samples 
we received at Dehra Dun it would appear to be very suitable for boards. The 
supplies are insufficient to justify its further investigation. 
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References. Brandis, Ind. Trees, 523-526; Gamble, Man. Ind. Timb., 654-557; 
Hooker, FI. Br. Ind., v. 101-114; Den Berger, Proef. Bosch., Java, Med. xi. 49-51; 
xiii. 31-32; Heyne, Nutt. Planten, 2. Druk, I. 636-649; Moll, Mik. Holzes, v. 25-62; van 
Eeden, Houtsoorten van Nederlandsch Oost-Indie (1906), 197; Ridley, FI. Mai. Penin., 
iii. 53-73; Ridley, Timb. Mai. Penin., Agr. Bull. Str. and Fed. Mai. States, n. ser., i 
(1902), 173; Lecomte, Bois Indo-Ch., 31-33; Foxw., Indo-Mal. Woods, 451-452; 
Kanehira, Iden. Phil. Woods, 45-46; Schn., Com. Woods Phil., 106-107; Whitford, 
For. Phil., ii. 31-32; Unwin, W. Afr. For. and Forestry, 44, 72, 84, 96, et al. ; Jacob de 
Cordemoy, Le Kino des Myristicacees, Ann. du Musee Colonial de Marseille, Annee 15 
(1907), 150; Warburg, Monographic d. Myristicaceen, Nova Acta, Bd. 68 (1897), 
30; Pfeiffer, Houtsoorten Suriname, Deel I, 161-169; Record, Timb. Trop. Amor., 
167-171; Solereder, Sys. Anat. Dicots, i. 696; ii. 1039; Engler u. Prantl, iii. No. 2, 
40-42. 

The Nutmeg family is widely distributed in the tropics of both hemispheres 
and includes over 200 species of evergreen aromatic trees or large shrubs with red 
sap, alternate penni-veined, often pellucid-punctate leaves, small yellow regular 
fragrant dioecious flowers in axillary panicles, cymes, umbels, or fascicles, and 
fleshy 2-4 (mostly 2) valved fruits bearing an erect, oblong or globose seed enclosed 
in a fleshy, entire or lacerate, red or yellow aril. According to the original classifi¬ 
cation, this family embraced but the single genus Myristicavnth several sub-genera. 
Subsequently Warburg in his Monographic der Myristicaceen, Halle (1897), raised 
some of these to generic rank and recognized 15 genera, 6 of which belong to 
tropical Africa, 5 to tropical America, and 4 to Asia. Many botanists now follow 
Warburg at least in part, and limit Myristica proper and the three closely allied 
genera to tropical Asia. It is questionable whether even this partition of the 
original genus is wholly justified as the botanical departures which separate some 
of these so-called genera are of a minor nature, and the woods are identical for all 
practical purposes. 

In this manual, the original classification is retained and all species are assigned 
to the genus Myristica (for general description of these woods, see under Myristica). 
The four Asiatic genera of Warburg are represented in India by one or more species. 
Three of these genera, namely, Myristica proper, Horsfieldia, and Enema, each 
include a commercial timber species. 

MYRISTICA, Linn. (Virola) 

References. Brandis, Ind. Trees, 524-526; Hooker, FI. Br. Ind., v. 102-113; 
King, The Species of Myristica of British India, Ann. Bot. Gard. Calc., iii, No. 3 (1891); 
Pearson, Com. Guide For. Econ. Pro. Ind., 147; Troup, Ind. Woods and Uses, 198-199; 
Watt, Com. Pro. Ind., 791-792; van Eeden, Houtsoorten Nederlandsch van Oost-Indie 
(1906), 197-198; Heyne, Nutt. Planten, 2. Druk, 1.636-649 (inclusive of Horsfieldia and 
Enema); Moll, Mik. Holzes, v. 34-62; Ridley, FI. Mai. Penin., iii. 62-66; Bargagli- 
Petrucci, Sulla struttura dei legnami raccolti in Borneo dal Dott. 0. Beccari, Malpighia, 
xviii (1903), 17; Foxw., Timb. Bri. N. Bor., 26, 29; Foxw., Phil. Woods, Phil. Jour. Sei., 
C, Botany, ii (1907), 381; Foxw., Indo-Mal. Woods, 452; Kanehira, Iden. Phil. Woods, 
45-46; Schn., Com. Woods Phil., 107; Whitford, For. Phil., ii. 31-32; Kanehira, Anat. 
Char. Form. Woods, 169-170; Burgerstein, Anat. Unters. samoanischer Holzer, Denkschr. 



Wearier Akad., Bd. 84 
Nat., Seri© 7, T. xvii ( 
(1909), 63 (Virola sun 
Akad., Bd. 36 (1876), S 
Bois d. 1. Guyan© Iran 


(1908), 485; Houlbert, Bois second, des Apetales, Ann. d. So. 
(1893), 93; Martin-Lavigne, Les bois de la Guyane, Diss., Paris 
63 (Virola suriname?ms); Moeller, Vergl. Anat. d. Holzes, Denksehr. Wiener 
36 (1876), 365; Solereder, Holzstructnr, Diss., Miinchen (1885), 225; Stone, 
Guyan© fran§aise, Ann. du Musee Colonial de Marseille, Annee 28 (1920), 3 
Beitr. z. Anat. n. Jahresringbildung trop. Holzarten, Diss., Basel (1900), 37 
Bailey, The Cambium and its Derivative tissues, IV, Amer. Jour. Bot., x (1923), 506,508 
Anon., British Honduras Timb., I, Bull. Imp. Institute, xxi, No. 4 (1923), 570; Pfeifler, 
Houtsoorten Suriname, Deel I, 166-169 (Virola); Record, Timb. Trop. Amer., 168-171 
(Virola). % 


Size and General Distribution. Myristica is widely distributed throughout 
the tropics of both hemispheres and consists of evergreen trees, often of large size, 
with alternate, entire, chartaceous or coriaceous leaves, rather small, regular urce- 
date or campanulate, unisexual flowers borne in cymes, umbels, or few-flowered 
panicles, and fleshy fruits which are at length 2-4-valved and contain a single, erect, 
oblong or globose seed enclosed in a fleshy, entire or lacerate, red or yellow aril. 
The size of this genus is as yet imperfectly known, but over 200 species are included. 
At least 15 species are native or naturalized in India, 3 of which are timber trees 
of secondary importance. M. fragmns , Houtt., originally indigenous to the 
southern Moluccas, is now cultivated on a large scale in places in the Malay 
Peninsula and Archipelago, and elsewhere; the kernels of the seeds constitute the 
nutmegs of commerce and the large branched arils the product mace. The seeds 
of many Myristica species are rich in fats and yield vegetable tallows and waxes, 
utilized locally in making candles and soap and occasionally employed medicinally. 

Timber Species. 1. M. canarica, Bedd.; 2. M. Irya , Gaertn.; 3. M. attenuate, 
Wall. 

General Features of the Wood. Pinkish, pale red or light red when first 
exposed, ageing to a uniform light reddish-brown, light brown, dull brown, or 
brownish- or olive-grey; sapwood evident or not distinguishable from the heart- 
wood, where present, oatmeal-coloured to pale pinkish- or reddish-white; the wood 
is frequently streaked along the grain with brown hues or patches of darker 
parenchymatous tissue; more or less lustrous’, finishing to a smooth surface; 
odourless or with a faint pleasant scent, without characteristic taste; light to 
moderately heavy, soft to moderately hard, straight-grained and unusually fissile, 
even- and medium-coarse- to medium-fine-textured. Growth rings present or 
wanting, in the first instance generally inconspicuous and traceable to a slight 
difference in density; in some species concentric lines of zonate parenchyma are 
present at frequent and more or less regular intervals and these simulate the 
boundaries of growth rings. Vessels large- to rnedium-sized and small, exhibiting 
little or no variation in size indicative of seasonal growth, more or less evenly 
distributed and frequently rather distant, for the most part in radial rows of 2-3; 
vessel segments rather long, truncate or tailed, with nearly horizontal to oblique, 
simple or scalariform perforations, the last with a few stout bars or the bars 
branching irregularly, forming a coarse reticulum; tyloses frequently present, thin- 
walled, occasionally with gummy deposits. Parenchyma paratracheal and meta- 
tracheal-zonate, in cambiform rows of 4-7 plus units along the grain; (a) para¬ 
tracheal parenchyma relatively sparse, restricted to a 1-2 (mostly 1) seriate sheath 
which is frequently interrupted by rays and fibres contiguous to the vessel; (b) 
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MYRISTICACEAE 

tracheal-zonate parenchyma sparse to abundant,!orming concentric light bra 
les which appear at frequent or infrequent intervals and simulate the boundaries cl 
growth rings; the number and spacing of these lines are very variable. Fibres non- 
Hbriform to libriform, medium-coarse to medium-fine, aligned in radial rows and 
angled in the transverse section, frequently over 1*5 mm. in length, occasionally 
septate. Rays medium-fine to fine, medium-close, separated by 1-10 (mostly 2-6) 
rows of fibres, usually forming a handsome conspicuous fleck on the radial surface, 
1-several (mostly 1-3) seriate, heterogeneous; ray cells large, plainly visible with 
a hand lens on the radial surface; gummy infiltration generally abundant in the 
ray cells; crystals wanting (in the material examined); copious deposits of starch 
grains frequently present. 

Remarks. Relatively soft and light, medium-textured woods which season 
without difficulty and work well under tools; unusually straight-grained and 
fissile; not durable if exposed; suitable for light construction, cheap furniture, 
household and kitchen utensils, &c.; the treesof this genus grow in admixture with 
other species and appreciable supplies of the timber are seldom available. 

MACROSCOPIC KEY TO COMMERCIAL SPECIES 

1. Pores plainly visible with the naked eye; lines of zonate parenchyma 
distinct in the transverse section without a lens, 30-50 per inch; wood 
generally reddish-brown ........ 31. Irya 

1. Pores not plainly visible with the naked eye; lines of zonate parenchyma 
not distinct in the transverse section without a lens, 5-30 per inch; wood 

generally brownish-grey. M . attenuata 

M. canarica 


MICROSCOPIC KEY TO COMMERCIAL SPECIES 


1. Maximum tangential diameter of the largest vessels over 200 /x; vessel 
perforations predominantly simple; lines of zonate parenchyma 1-15 
(mostly 5-10) seriate; maximum width of the broadest rays more than 70/x 

M. Irya 

1. Maximum tangential diameter of the largest vessels less than 200 /x; vessel 
perforations predominantly latticed; lines of zonate parenchyma 1-10 
(mostly 2-5) seriate; maximum width of the broadest rays less than 70 /a 2 
2. Average maximum diameter of the fibres 20-27 /x; maximum height of 
the tallest rays less than 40 cells and 1,200 /x . . . M . attemmta 

2. Average maximum diameter of the fibres 27-35 /x; maximum height of 
the tallest rays more than 40 plus cells and 1,200 p . M. canarica 


Myristica canarica, Bedd. 

References. Gamble, Man. Ind. Timb., 556; Watt, Com. Pro. Ind., 791. 

Vernacular Names. Mad. Kan. Pindi , pindikai. 

Habit and Distribution. A large tree in South Mangalore, which according 
to F. R. Madan attains 5 ft. to 6 ft, in girth, with a 20 ft. cylindrical stem; in 
Coorg it glows from 4 ft. to 5 ft. in girth with a 20 ft. to 30 ft. stem. Its distribution 
is limited to the western Ghats, from the Mangalore District southwards to Coorg 
and the Wynaad. Talbot does not mention it as occurring in N. Kanara, and 
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Sarson) certainly never found it while carrying out enumerations in the coastal 
forests of that district. 

Supplies. F. R. Madan states that it is found in large quantities in marshy 
places in S. Mangalore, while from Coorg the supply is very limited. 

General Characteristics op the Wood. Pinkish to pale red when first 
exposed, ageing to a uniform light reddish-brown or pale brownish-grey; heart- 
wood not clearly distinct from the sapwood; lustrous, with smooth silky feel, 
without characteristic odour or taste, light (sp. gr. approx. 0-51) straight-grained 
or occasional samples wavy-grained in the radial plane, even- and medium-fine- 
textured. 


Structure of the Wood : 

Growth rings wanting; concentric lines of parenchyma at frequent and fairly regular 
intervals, simulating the boundaries of growth rings. 

Vessels medium-sized to small or very small, the orifices not distinct with the naked 
eye, open or partially plugged with tyloses, generally largest through the central portion 
of the tracts between adjacent lines of zonate parenchyma, and grading gradually to 
smaller vessels toward the margins of these tracts, but exhibiting little or no evidence 
indicative of seasonal growth, frequently with contiguous rays on one and occasionally 
on both sides, forming medium-fine straight vessel lines along the grain containing sparse 
deposits of tyloses, occasionally solitary, for the most part in radial rows of 2-3, some of 
which cross the lines of zonate parenchyma, less frequently in short double rows or 
2 contiguous in the tangential plane, more or less evenly distributed and rather distant, 
2-13 per mm. 2 ; vessel segments 835-1300 /x long, medium-thin-walled, truncate or 
abruptly or attenuately tailed on one or both ends, the largest 160-185 /x in diameter; 
perforations scalariform or rarely simple, oblique to nearly horizontal; scalariform per¬ 
forations with 1-4 stout, nearly horizontal, often branched bars separated by wider 
openings or the bars branching irregularly forming a coarse reticulum; inter-vessel pits 
crowded and more or less angled, elliptical to oblong-elliptical or linear and frequently 
scalariform through fusion, with medium-wide border and linear denticular orifice which 
does not extend beyond the border, the maximum diameter 20 plus /jl ; pits leading to 
contiguous rays several to each ray cell varying in shape from oval to linear-elliptical 
and then usually horizontally orientated, with rather narrow semi-border and wide 
orifice, the maximum diameter 40 plus /x; tyloses occasional, brown, cyst-like, not in¬ 
frequently with orange-brown or reddish-brown gummy deposits. 

Parenchyma paratracheal and metatracheal-zonate, in cainbiform rows of 4-6 units, 
or, where contiguous to the vessels, of more than 6 units along the grain; (a) paratracheal 
parenchyma sparse, restricted to the immediate vicinity of the vessels, forming a uniseriate 
sheath which is frequently interrupted by rays and fibres contiguous to the vessel; cells 
of ‘a’ parenchyma flattened to conform to the vessel wall, the maximum diameter 
60-68 p; (b) metatracheal-zonate parenchyma abundant, forming concentric, light brown 
1-6 (mostly 2-4) seriate, somewhat ragged lines which appear at frequent and fairly 
regular intervals, seldom fork or end blindly, and extend for long distances circum¬ 
ferentially, thus simulating the boundaries of growth rings; the number and spacing of 
these lines are very variable; in the samples examined they averaged 10-18 per inch; 
along the grain the tracts of 4 b 5 parenchyma extend for indefinite distances; cells of ‘ b * 
parenchyma aligned in radial rows which are inserted in and interrupt the radial rows 
of fibres, for the most part squarish or rectangular and then tangentially orientated, the 
maximum diameter 27-33 ju.; orange-brown or reddish-brown gummy infiltration present 
in both types of parenchyma, most abundant in the ‘b’ form; crystals wanting; starch 
deposits not observed. 

Fibres non-libriform to semi-libriform, medium-coarse, strongly angled in the trans- 
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section and arranged in radial rows which are interrupted at intervals by the lines 
zonate parenchyma, non-gelatinous, occasionally septate, 975-2,170 /x long, 27-35 /a 
in diameter; walls 3-5 \x thick; inter-fibre pits fairly numerous, largely confined to the 
radial walls, bordered, with small circular or elliptical and then steeply aligned court 
and slit-like orifice reaching beyond the limits of the pit cavity; fibre lumina empty. 

Rays not distinct with the naked eye, appearing as fine, close (8-11 per mm.), nearly 
straight, light brown lines (x) with a hand-lens (10 X), separated by 2-6 (mostly 3-5) 
rows of fibres, frequently contiguous to the vessels, somewhat darker than the background 
forming a fine silvery fleck on the radial surface, 1-3 (mostly 1-2) seriate, heterogeneous, 
the largest 50-60 y, wide and up to 30 plus cells and 1,100 plus y in height (max. 40 plus 
cells and 1,700 y ); ray cells large, plainly visible with a hand-lens on the quarter section; 
pits leading to contiguous vessels, several to each ray cell, varying in shape from oval 
to linear-elliptical and then usually horizontally orientated, with narrow semi-border 
and wide orifice, the maximum diameter 40 plus y ; orange-brown gummy infiltration 
abundant in the ray cells; reddish-brown gummy infiltration completely occluding the 
cells in occasional horizontal rows; crystals wanting; starch deposits not observed. 

Summary. A light, straight- or somewhat wavy-grained, even- and medium-fine- 
textured, lustrous, light reddish-brown or pale brownish-grey wood ; similar to M . 
attenuata, Wall., but coarser-textured, with somewhat larger vessels, narrower, and less 
conspicuous and more numerous lines of zonate parenchyma, coarser fibres, and higher 
rays; a timber of the third class, comparable to M. attenuata but somewhat inferior in 
quality. 

Material . Gamble Specimen, No. 6159; Hand Specimen, source unknown, No. 1317. 


Mechanical. Properties. Wt. at 12 per cent, moisture content 33 lb. per c. ft. 
No strength figures are available. Moderately soft and somewhat stronger than 
the wood of Bombax malabaricum , though of that class. 

Seasoning. Liable to develop radial end-splits, more so than any other species 
of this genus. The best method of seasoning is not known, but converting the logs 
when green and protecting the stock from dry winds is suggested. 

Durability and Adaptability to Treatment. Moderately durable under 
cover, liable to attack by large borers. Judging from its structure it should be 
easy to treat with an antiseptic. 

Working Qualities. Easy to work and finishes to a shiny surface. The fibre 
is wavy, as seen both on the radial and on the tangential section, but not orna¬ 
mental. 

Uses, Present and Prospective. It is not usedlocally. It is a fair plank-wood, 
somewhat similar, but superior, to those of the tea box and packing case class. 

Myristica Irya, Gaertn. 

References. Gamble, Man. Ind. Timb., 556; Parkinson, For. FI. Andam., 224; 
Troup, lnd. Woods and Uses, 198-199; Heyne, Nutt. Planien, 2 Druk, I. 636-637 
(Horsfieldia Irya , Warb.); Moll, Mik. Holzes, v. 46-49. 

Vernacular Names. Andam. Chuglam ; Burm. Mutivinda. 

Habit and Distribution. A large tree, 60 ft. to 100 ft, in height and 4 ft. to 
8 ft. in girth. Found in the Andamans and Tenasserim, generally in damp localities, 
bordering on mangrove creeks. This timber has often been confused with that of 
Tenninalia Manii . Specimen No. 6010, of the type collection in the Wood Museum 
of the Forest Research Institute at Dehra Dun, was obtained from a tree of 
which the botanical samples were identified by the Forest Botanist as M. Irya . 
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4rson) examined this sample and the wood was light red in colour, which 
turned grey-red with age. Parkinson in his Andaman Flora also describes the timber 
as light red, whereas Gamble describes it as dark olive-grey, and certainly the two 
old specimens in the collection are olive-grey, one of which has been identified 
by Dr. H. P. Brown as T, Mann. 

Supplies. The supplies from Tenasserim are small, those from the Andamans 
moderate; perhaps 100 tons could be supplied annually. 

General Characteristics op the Wood. Light red when first exposed, 
ageing to a uniform light reddish-brown or light brown, streaked along the 
grain with darker brownish lines (radial surface) or irregular patches (tangential 
surface) of parenchymatous tissue; heart wood not clearly distinct from the sap wood; 
lustrous (especially on the radial surface), with a smooth silky surface, without 
characteristic odour or taste, light (sp. gr. approx. 0*58), very straight-grained, 
even- and medium-coarse-textured. 

Structure of the Wood: 

Growth rings wanting; concentric lines of parenchyma present at frequent and more 
or less regular intervals, simulating the boundaries of growth rings. 

Vessels large to medium-sized, the orifices distinct with the naked eye, open or 
occasionally partially plugged with tyloses, exhibiting no variation in size indicative of 
seasonal growth, or slightly larger through the central portion of the tracts between 
adjacent lines of zonate parenchyma, with contiguous rays on one and frequently on both 
sides, forming medium-coarse, straight, brownish vessel lines along the grain containing 
sparse deposits of tyloses, occasionally solitary, for the most part in radial rows of 2-4 
(mostly 2-3), some of which cross the lines of zonate parenchyma, less frequently in short 
double rows, more or less unevenly distributed and rather distant, 2-8 per mm. 2 ; vessel 
segments 750-1,275 ft long, medium-thin-walled, truncate or abruptly or attenuately 
tailed at one or both ends, the largest 200-225 ft in diameter; perforations simple or 
rarely scalariform, oblique to nearly horizontal; scalariform perforations with 1-12 plus, 
rather slender, occasionally branched bars separated by wider openings; inter-vessel 
pits numerous, oval or somewhat polygonal through crowding, with wide border and 
linear-lenticular orifice which does not reach to the margin of the pit, the maximum 
diameter 10-13 g; pits leading to contiguous rays, several to each ray cell, varying in 
shape from oval to narrowly elliptical and linear, horizontally orientated, with medium¬ 
wide semi-border and lenticular to linear orifice, the maximum diameter 35 plus p; 
tyloses occasional, brown, cyst-like, rarely with reddish-brown gummy deposits. 

Parenchyma paratracheal and metatracheal-zonate, in cambiform rows of 6-8 units 
along the grain; (a) paratracheal parenchyma relatively sparse, restricted to the imme¬ 
diate vicinity of the vessels forming a 1-3 (mostly 1-2) seriate sheath which is frequently 
interrupted by rays and not infrequently by fibres contiguous to the vessel; cells of 
‘ a* parenchyma flattened to conform to the vessel wall, the maximum diameter 75-85 y ; 
(6) metatracheal-zonate parenchyma abundant, forming concentric, light brown, 1-15 
(mostly 5-10) seriate, somewhat ragged lines which appear at frequent and irregular 
intervals, seldom fork or end blindly, and extend for long distances circumferentially, 
thus simulating the boundaries of growth rings; the number and spacing of these lines 
is very variable; in the samples examined they averaged 30-50 per inch; along the grain 
the tracts of ‘b’ parenchyma extend for indefinite distances; cells of ‘b’ parenchyma 
aligned in radial rows which are inserted in and interrupt the radial rows of fibres, for 
the most part squarish or rectangular and then tangentially orientated, the maximum 
diameter 30-35 ft; orange-brown or reddish-brown gummy infiltration present in both 
types of parenchyma; crystals wanting; starch deposits abundant* 
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ibrcs semi-libriform to librifonn, medium-fine, angled in the transverse section and 
arranged in radial rows which are interrupted at rather frequent intervals by the lines 
of zonate parenchyma, not infrequently occurring scattered in the broader lines of 
zonate parenchyma, exhibiting little variation in thickness in any given belt between 
adjacent lines of zonate parenchyma but often appreciably thicker-walled in some belts 
than in others, non-gelatinous, occasionally septate, 900-1,870 \i long, 20-27 /x in 
diameter; walls 3-6 p thick; inter-fibre pits fairly numerous, largely confined to the 
radial walls, bordered, with elliptical, steeply aligned court and slit-like orifice reaching 
beyond the limits of the pit cavity; fibre lumina empty. 

Rays visible with the naked eye, appearing as medium-fine, close (8-10 per mm.), 
nearly straight, light brown lines (#) with a hand-lens (10 X), separated by 2-10 (mostly 
3-6) rows of fibres, frequently contiguous to the vessels, somewhat darker than the back¬ 
ground forming a relatively fine, handsome silvery fleck on the radial surface, 1-3 seriate, 
heterogeneous, the largest 80-87 (i wide and up to 20 plus cells and 875 plus p in height 
(max., 28 cells and 1,200 \i ), rarely joined along the grain and then higher; the uniseriate 
rays generally consist wholly of 'upright* cells; ray cells large, plainly visible with a 
hand-lens on the quarter section; pits leading to contiguous vessels several to each ray 
cell, varying in shape from oval to narrowly elliptical and linear, horizontally orientated, 
with medium-wide semi-border and lenticular to linear orifice, the maximum diameter 
35 plus p ; orange-brown or reddish-brown gummy infiltration abundant in the ray cells; 
crystals wanting; starch deposits very frequent. 

Summary. A light,very straight-grained,even- and medium-coarse-textured, lustrous, 
light reddish-brown or light brown wood, streaked along the grain with darker tracts of 
parenchymatous tissue; seasons readily, works well under tools, and takes a good polish; 
comparable to the two other species herein described, but generally of a deeper shade of 
reddish-brown, with larger vessels in which the simple type of perforation predominates, 
wider and more numerous lines of zonate parenchyma, and wider rays which form a more 
conspicuous ray fleck on the radial surface; a handsome wood of the second class deserving 
of more consideration. 

Material. Gamble Specimen, No. 6010; Hand Specimen, source unknown, no number. 


Mechanical. Properties. Wt. at 12 per cent, moisture content 37 lb. per c. ft. 
The following strength figures were obtained by Prof. Everett, at the Civil Engin¬ 
eering College, Sidpur, Calcutta. Nothing is known of the identification of the 
samples submitted to Prof. Everett for testing; it is just possible that they refer to 
T. Manii , as he carried out his tests about 1907, and therefore before Parkinson 
undertook the detailed examination of the Andamans, on which he wrote his 
Forest Flora, and correctly classified the two timbers in question. 


Transverse strength , in lb. per sq. in. 



Modulus of 

Crushing strength 


elasticity or 

parallel to grain , 

Breaking strength. 

Young’s modulus. 

in lb. per sq. in. 

16,600 

1,908,000 

9,430 


Seasoning. No information available. 

Durability and Adaptability to Treatment. Moderately durable under 
cover. 

Working Qualities. Easy to saw and work, either by hand or on machines. 
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irately close and very straight-grained; when cut on the quarter it preseM 

a fair silver gram. . , , , 

Uses, Present ahd Prospective, Not used at present; it may be classed as 

a superior packing case wood. A timber deserving further consideration. 

Myristica attenuata, Wall. 

Syn. M. corticosa, Bedd. 

References. Gamble, Man. Ind. Timb., 557; Talbot, kor. FI. Bom., ii. 381, 
King, Ann. Ill, 1.152; Bedd.,FI. Sylv., t. 271. 

Vernacular Names. Bom. Kan. Rukt-mara, hedaggal• Mad. Mai. Chenalla j 
Can. Kat-pindi, Icai-mara ; Trav. Hills. Panu, karayan, undipanu. 

Habit and Distribution. A tall tree, 5 ft. to 6 ft. in girth, with a 20 ft. 
straight, cylindrical bole. Found from the Konkan southwards through N. Kanara, 
Mangalore, the Wynaad and Coorg to Travancore. 

Supplies. The supplies from Kanara and Mangalore are considerable, but the 
tree is found in the Khans or dense evergreen forests up the valleys at the loot of 
the Ghats, and is difficult to extract. C. E. Simmons obtained figures of out-turn for 
the Chennat Nair Reserve, situated some 6 miles from Ovalakkot m Madras, which 
show that some 8,700 c. ft. are available annually from that locality, and that 
3,000 c. ft. per annum would be forthcoming from the Urti Block of the Markut 

forests in Coorg. _ , . , . , . , c . 

General Characteristics oe the Wood. Pinkish to pale red when first 

exposed, ageing to a uniform light reddish-brown or pale brownish-grey, streaked 
along the grain with darker brownish lines (radial surface) or irregular patches 
(tangential surface) of parenchymatous tissue; heartwood not clearly distinct 
from the sapwood; lustrous, with a smooth silky feel, without characteristic odour 
or taste, light (sp. gr. approx. 0-57), very straight-grained, even- and medium-fine- 
textured. 

Structure of the Wood: 

Growth rings wanting; concentric lines of parenchyma present at frequent and fairly 

regular intervals, simulating the boundaries of growth rings. 

Vessels medium-sized to small and very small, the orifices not distinct with the naked 
eye, open or partially plugged with tyloses, largest through the central portion of the 
tracts between adjacent lines of zonate parenchyma and grading gradually to smaller 
vessels toward the margins of these tracts, but exhibiting little or no evidence indicative 
of seasonal growth, frequently with contiguous rays on one and occasionally on both sides, 
forming medium-fine, straight, brownish vessel lines along the gram containing sparse 
deposits of tyloses, occasionally solitary, for the most part in radial rows of W, some ot 
which cross the lines of zonate parenchyma, less frequently in short double rows or 
contiguous in the tangential plane, more or less evenly distributed and rather distant, 
2-13 per mm. 2 ; vessel segments 435-1,615 p long, medium-thm-walled, truncate or 
abruptly or attenuately tailed at one or both ends, the largest 150-175 p in diameter, 
perforations scalariform or rarely simple, oblique to nearly horizontal; scalariform per¬ 
forations with l-o stout, nearly horizontal, often branched bars separated by wi e. 
openings or the bars branching irregularly forming a coarse reticulum; secondary bars 
present in some cases; inter-vessel pits numerous, elliptical to linear-elliptical or some¬ 
what polygonal through crowding, with medium-wide border and lmear-oblong orifice 
which doef not extend beyond the border, the maximum diameter 10-13 /i; pits leading 
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v .fp^mtiguous rays several to fairly numerous to each ray cell, varying in shape from oval 
to rounded-polygonal, with medium-wide to wide semi-border and short rounded or 
linear-oblong orifice, the maximum diameter 30 plus y ; tyloses occasional, brown, cyst¬ 
like, not infrequently with reddish-brown gummy deposits. 

Parenchyma paratracheal and metatracheal-zonate, in cambiform rows of 4-6 units, 
or, where contiguous to the vessels, of more than 6 units along the grain; (a) paratracheal 
parenchyma sparse, restricted to the immediate vicinity of the vessels forming a uni- 
seriate sheath which is frequently interrupted by rays and not infrequently by fibres 
contiguous to the vessel; cells of ‘a’ parenchyma flattened to conform to the vessel wall, 
the maximum diameter 50-60 y ; (b) metatracheal-zonate parenchyma abundant, forming 
concentric, light brown, 1-10 (mostly 3-5) seriate, somewhat ragged lines which appear 
at frequent and fairly regular intervals, seldom fork or end blindly, and extend for long 
distances circumferentially, thus simulating the boundaries of growth rings; the number 
and the spacing of these lines is very variable; in the samples examined, they averaged 
5-10 per inch; along the grain, the tracts of c b ? parenchyma extend for indefinite 
distances; cells of 4 b' parenchyma aligned in radial rows which are inserted in and 
interrupt the radial rows of fibres, for the most part squarish or rectangular and then 
tangentially orientated, the maximum diameter 20-27 y ; orange-brown or reddish-brown 
gummy infiltration present in both types of parenchyma, most abundant in the ‘ b ’ form; 
crystals wanting; starch deposits not observed. 

Fibres semi-libriform to libriform, medium-fine, strongly angled in the transverse 
section and arranged in radial rows which are interrupted at intervals by the lines of 
zonate parenchyma, occasionally contiguous to the vessels, frequently somewhat thicker- 
walled in the neighbourhood of the lines of zonate parenchyma but exhibiting little or 
no evidence indicative of seasonal growth, non-gelatinous, occasionally septate, 850- 
1,915 y long, 20-27 y in diameter; waHs 4-6 y thick; inter-fibre pits fairly numerous, 
largely confined to the radial walls, bordered, with small circular or elliptical (and then 
steeply aligned) court and slit-like orifice reaching somewhat beyond the limits of the 
pit cavity; fibre lumina empty. 

Pays not distinct with the naked eye, appearing as fine, close (7-12 per mm.), nearly 
straight, light brown lines (x) with a hand-lens (10 X), separated by 2-10 (mostly 4-8) 
rows of fibres, frequently contiguous to the vessels, somewhat darker than the back¬ 
ground, forming a fine silvery fleck on the radial surface, 1-3 (mostly 1-2) seriate, hetero¬ 
geneous, the largest 50-57 y wide and up to 20 plus cells and 700 plus y in height (max., 
34 cells and 1,000 y) ; the uniseriate rays consist wholly of ‘upright’ cells; cells large, 
plainly visible with a hand-lens on the quarter section; pits leading to contiguous vessels 
several to fairly numerous to each ray cell, varying in shape from oval to rounded- 
polygonal, oblong, and linear-oblong, with medium-wide to wide semi-border, and 
short, rounded or linear-oblong, horizontally orientated orifice, the maximum diameter 
30 plus y ; orange-bro wn or reddish-brown gummy infiltration abundant in the ray cells, 
occluding the cavities or forming globules; crystals wanting; starch deposits not 
observed. 

Summary. A light, very straight-grained, even- and medium-fine-textured, lustrous, 
light reddish-brown or pale brownish-grey wood, generally streaked along the grain with 
darker brownish lines or patches of parenchymatous tissue; featured anatomically by 
concentric brownish lines of zonate parenchyma which appear at frequent and fairly 
regular intervals and simulate the boundaries of growth rings, medium-sized to small 
vessels which are borne for the most part in radial rows of 2-3 and contain occasional 
tyloses, medium-thin-walled vessel segments equipped with scalariform and occasionally 
with simple perforations, sparse paratracheal parenchyma which forms an interrupted 
uniseriate sheath and concentric lines of metatracheal-zonate parenchyma as described 
above, medium-fine prismatic fibres borne in radial rows and equipped with bordered 
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FlwJ on their radial walls, and fine, straight 1-3 seriate, heterogeneous rays consisting of 
large cells which form a fine silvery fleck on the radial surface; a timber of the third class, 
lustrous but without appreciable figure; superior to woods of the tea box class. 

Material. Gamble Specimen, No. 6237. 


Mechanical Properties. Wt. at 12 per cent, moisture content 33 lb. per c. ft. 
It is moderately hard and somewhat stronger than the average packing case woods, 
such as JBomhax and Tetramdes. 

Seasoning. When left in the log the timber deteriorates rapidly, but if con¬ 
verted green the planks season with little degrade, provided they are open-stacked 
to prevent stain developing. 

Durability and Adaptability to Treatment. Fairly durable under cover, 
but liable to insect attack. It has never been antiseptically treated, but should 
present no difficulties, judging from the structure of the wood. 

Working Qualities. It saws easily and planes to a shiny, smooth surface. If 
cut on the quarter a brilliant silver grain is exposed, of attractive appearance. 

Uses, Present and Prospective. It is not used locally, and F. R. Madan and 
S. N. J. Ratnagar, the two Forest Officers who report on this wood, say that it is 
held in poor esteem in Mangalore and Kanara. Talbot thinks well of the timber and 
sodo we; he remarks that he has no doubt that it will eventually turnout to be useful 
for all purposes where a light, handsome, easily worked wood is essential. It should 
yield a good board-wood and a superior box wood, and should be tested for three- 
ply work. 
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References. Brandis, Ind. Trees, 526-541; Gamble, Man. Ind. Timb., 557-575; 
Hooker, FI. Br. Ind., v. 116-189; Troup, Silv. Ind. Trees, iii. 785-798; Beekman, Proef. 
Bosch., Java, Med. v. 97-113; Den Berger, Proef. Bosch., Java, Med. vii. 44-49; xi. 
51-58; xiii. 32-35; van Eeden, Houtsoorten van Nederlandsch Oost-Indie (1906), 199- 
215; Heyne, Nutt. Planten, 2 Druk, I. 649-675; Moll, Mik. Holzes, v. 72-292, et al.; 
Pfeiffer, De Waarde van wetenschappelijk onderzoek voor de vaststelhng van technische 
eigenschappen van hout, Diss., Delft (1917), 13, 78, 272 ( Eusideroxylon ); Den Berger, 

Determinatie-tabelvandevoornaamstehandelshoutsoortenvanMalakkavolgenshethout, 

naar aapleiding van F. W. Foxworthy’s Com. Woods of the Malay Penin., Tectona, Bd. 15 
(1922), 305; Foxw., Com. Woods Mai. Penin., 88-89,91, 95-96,108-110; Ridley, FI. Mai. 
Penin., iii. 75-137; Ridley, Timb. Mai. Penin., Agr. Buff. Str. and Fed. Mai. States, n. 
ser., i (1902), 246-248; Foxw., Timb. Br. N. Bor., 24,27,29,32; Lecomte, Bois Indo-Ch., 
83-92; Foxw., Indo-Mal. Woods, 452-454; Kanehira, Iden. Phil. Woods, 46-47; Schn., 
Com. Woods Phil., 107-113; Whitford, For. Phil., ii. 32-33; Kanehira, Anat. Char. Form. 
Woods, 170-183; Kanehira, Iden. Imp. Jap. Woods, 46-47; Posthumus, Anat. Onderzoek 
van Japansche Houtsoorten, Diss., Leiden (1874); Chun, Chinese Econ. Trees, 145-161; 
Lecomte, Bois Madagas., 41-47; Sim, Native Timb. South Africa, 90-91; Unwin, W. Afr. 
For. and Forestry, 96, 195, 266, 427; Baker, Hardwoods Austr., 334-346; Baker, Cab. 
Timb. Austr., 133-135; Swain, Timbers Queensland, 156, 168, 183, 186, et al. ; Garratt, 
Some New Zealand Woods, 19-24; Brown, Sec. Xylem Haw. Trees, 258-261; Boulger, 
Wood, 141,176-177, 270, 279, 284, 296, et al. ; Howard, Timb. World, 29, 43-44, 87-89, 
109, et al. ; Stone, Timb. Com., 173-183; Winn, Timb., 42-43,64,105-106,170-189, et al. ; 
Haberlandt, Physiologische Pflanzenanatomie (1918), 488, 608; Janssonius, Mucilage 
Cells and Oil Cells in the Woods of the Lauraceae, Trop. Woods, No. 6 (1926), 3; Brown, 
Atlas Com. Woods of the United States (1928), PI. 41; Sargent, Woods of the United 
States (1885), 68-69; Record, Trop. Woods, No. 1 (1925), 10; Record, Timb. Trop. 
Amer., 172-189; Stone, Bois utiles de la Guyanefran^aise, Ann. Mus. Col. Marseille, Annee 
28, 3 e serie, 8® vol. (1920), 5-31 ;'Engler u. Prantl, iii, No. 2,106-126. 

The Laurel family consists of trees or shrubs, mostly evergreen, with alternate 
or rarely opposite, simple, entire or lobed leaves which are usually dotted with 
pellucid glands, generally small regular perfect or frequently dioecious flowers in 
axillary cymose clusters, panicles, racemes, or involucrate heads, and baccate or 
drupaceous fruits, the last usually borne upon thickened pedicels. About 45 
genera and 1,000 species are included in this group, widely distributed throughout 
the warmer parts of the world but most abundant in tropical and sub-tropical 
regions, a few genera extending into the temperate zone. There are two main 
centres of distribution, one in south-eastern Asia extending eastwards into Formosa 
and Japan and southwards into the Malay Archipelago, the other in the American 
tropics, chiefly in Brazil; relatively few species occur in Europe and the Afrioan 
continent. 

The economic importance of this family rests upon various factors. All the 
plant parts contain aromatic substances among which should be listed such well- 
known products as camphor from Cinnamomum Camphora, Nees., of eastern 
Asia and Formosa, cinnamon bark from Cinnamomum zeylanicum, Breyn, 
of Ceylon, southern India, and Tenasserim, and genuine cassia bark, from 
Cinnamomum Cassia, Bl., of Burma and China. The sweet bay tree of southern 
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Laurus nobilis, Linn., which is now propagated ornamentally in many 
countries, is of historical significance; this was the laurel of the Romans and the 
daphne of the Greeks; the victor’s laurel and the poet’s laurel of romance. 
The avocado or alligator pear, is also a product of this family; this is the fruit 
of Persia americana, Mill., a tree originally indigenous to the American tropics, 
but now widely cultivated in the warmer regions of the world. Linaloe oil, used 
by the French in the manufacture of perfumes, is obtained from the bois de rose 
of Surinam and French Guiana; the botanical identity of this tree was long in 
doubt, but the latest information is to the effect that it is Aniba panurensis, Mey. 
Many valuable timber trees belong to the Laurel family and produce woods famed 
for their durability or beauty; among these the following deserve mention: (a) 
billian of Borneo, Sumatra, and neighbouring regions, produced by Emideroxylon 
Ztvageri, T. et B.; a very hard, very heavy wood resembling oak when newly cut, 
but on exposure becoming as black as ebony; very resistant to termites and ship- 
worm and said to be the best wood in the Bomean-Chinese area for piles, beams, 
and planks; (6) walnut bean, oriental wood, or Queensland walnut from 
Queensland, Australia, produced by Endiandra Palmerstoni, C. T. White; a fairly 
heavy, chocolate-coloured wood, resembling remarkably in its colour range the 
wood of American black walnut, Juglans nigra, Linn., and used as a substitute for 
this timber in the United States; (c) stinkwood from South Africa, produced by 
Ocotea bullata, E. Mey.; a heavy, hard, tough, golden-brown or dark walnut- 
coloured wood which gives off a foetid smell when freshly cut; durable in contact 
with the ground and prized locally for house-construction, furniture, wagon¬ 
building, railway sleepers, &c.; (d) Demerara greenheart from British Guiana, 
produced by Nectandra Bodioei, Schomb.; a very hard and heavy, light to dark 
olive or nearly black wood, frequently streaked with lighter and darker zones; 
very resistant to fungal decay and to most kinds of marine borers; used locally for 
house-construction, wharves, boat building, paving blocks, flooring, &c., and 
abroad for dock construction, fishing rods, and formerly for ships. 

Both from the standpoint of systematic botany and wood structure, the Laurel 
family is very difficult to treat. Closely allied species whose morphological 
characters overlap frequently grow in admixture, and identification is made the 
more uncertain owing to the fact that many of these are dioecious, rendering the 
collection of male and female flowers and fruit of a given species problematical. 
The woods also show a wide range of variation in colour, odour, weight, hardness, 
and durability. Heartwood may or may not be distinct. In the Indian species the 
latter generally holds and the colours range from nearly white through shades of 
grey, pale yellow or olive, light red or brown, the grey shades predominating; 
golden- and walnut-brown, and dark brown shades that turn nearly black on 
exposure feature some of the better grade Lauraceous woods which are found 
outside of India, the darker colour in these instances generally indicating greater 
durability. The weight and hardness likewise show a corresponding fluctuation. 
The Indian species are generally light to moderately heavy and soft to moderately 
hard, and, as in the case of the darker coloured woods, the hard and heavy types 
(billian, greenheart, stinkwood, &c.) are extra-Indian. The grain is nearly 
straight in the great majority of cases, although a tendency toward waviness in the 
radial plane is more or less evident; a few species exhibit interlocked grain. Tex¬ 
ture varies from medium-coarse to medium-fine, fine, or very fine. 
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further feature of many of these woods which is of distinct diagnostic 
tance is the presence of distinctive odours of various sorts; these are most 
evident on a freshly exposed surface and are more or less fleeting. They owe their 
origin to aromatic compounds which are present in all parts of plants of this family 
and which, in the wood, are frequently set aside in special enlarged secretory cells. 
The odours range from those of the pleasant type such as camphor, anise oil, and 
sassafras to others such as that of stinkwood which offend the olfactory sense. 
Fortunately, in the malodorous types, the scent is too evanescent to have any 
bearing on the ultimate utilization of the wood for most purposes. 

With the exception of the genus Sassafras which is restricted to 3 species, confined 
to southern China, Formosa, and the eastern United States, respectively, the woods 
of this family are diffuse porous. Growth rings may or may not be in evidence; 
when present, as is true of most of the Indian species, they are generally delimited 
by somewhat darker and denser tissue in the outer portion or by lighter bands 
of fibrous tissue at the outer margin which simulate the light lines of terminal 
parenchyma in Magnolia timbers. The vessels for the most part range from 
medium-sized to small, and are usually solitary or in short radial rows of 2-3; 
short vessel-segments are the rule, with relatively large inter-vessel pits; both 
simple and scalariform perforations occur, frequently in the same wood, and the 
latticed perforations have relatively few bars (less than 18); sparse or abundant 
tyloses, and gummy deposits are frequently present. The wood parenchyma is 
paratraeheal, and occasionally paratracheal-zonate and metatracheal; the first 
may be scanty or form a distinct sheath or halo about the vessels, the latter then 
appearing thick-walled at low magnifications. In some species, occasional cells, 
especially those on the margins of the parenchymatous tracts, become greatly 
enlarged and function as oil-bearing secretory organs. The fibres range from non- 
libriform to libriform and from coarse to fine, according to the species; they are 
often septate and are frequently, especially in the lighter woods, gelatinous over 
wide tracts; the inter-fibre pits are uniformly simple. Medium-fine to fine rays of 
the heterogeneous type characterize woods of this family; these are usually from 
1-5 seriate and can generally be separated into two sorts on the basis of size and 
composition; special oil-bearing secretory cells, comparable to those in the longitu¬ 
dinal parenchyma, are present in the rays of some species. Pith flecks are not 
infrequent. 

The Laurel family is represented in India by 15 genera and over 150 species. 
Eleven of these are timber trees of secondary importance, grouped in three genera 
as follows: Cinnamomum , 4; Litsaea, 3; Machilus , 4. Many additional species 
attain to the dignity of trees and grow r in admixture with other hardwoods, especi¬ 
ally in sub-montane tropical districts, presenting to the botanist and the forester 
alike difficult problems of classification and forest practice. 


CINNAMOMUM, Blume 

References. Brandis, Ind. Trees, 532-534; Hooker, FI. Br. Ind., v. 128-136; 
Pearson, Com. Guide For. Econ. Pro. Ind., 124, 144; Troup, Ind. Woods and Uses, 
114-115; Watt, Com. Pro. Ind., 310-316; Beekman, Proef. Bosch., Java, Med. v. 
97-103; Den Berger, Proef. Bosch., Java, Med. xi. 53-55; xiii. 32-35; van Eeden, 
Houtsoorten van Nederlandsch-Indie (1906), 202; Heyne, Nutt. Planten, 2. Druk, I. 
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); Moll, Mik. Holzes, v. 182-204 ; Foxw., Com. Woods Mai. Penin., 91; Rid 
lal. Penin., iii. 90-97; Ridley, Timb. Mai. Penin., Agr. Bull. Str. and Fed. Mai. 
States, n. ser., i (1902), 246; Lecomte, Bois Indo-Ch., 84-86; Brown, Min. Pro. Phil. 
For., ii. 200-204, 282; iii. 187; Foxw., Indo-Mal. Woods, 453-454; Kanehira, Iden. Phil. 
Woods, 47; Schn., Com. Woods Phil., 108-109; Howes, The variability of the Camphor 
tree in Formosa, Kew Bull., No. 4 (1927), 157; Kanehira, Anat. Char. Form. Woods, 
173-177; Kanehira, Iden. Imp. Jap. Woods, 47-48; Posthumus, Anat. Onderzoek van 
Japansche houtsoorten, Diss., Leiden (1874); Shirasawa, Ueber Entstehung u. Ver- 
teilung des Kamphers im Kampherbaum, Bull. Agr. Col., Univ. of Tokio, v (1903), 
394-395; Chun, Chinese Econ. Trees, 149-155; Boulger, Wood, 153, 269; Howard, Timb. 
World, 43-44, 109; Piecioli, Tech. del. Legno,316; Winn, Timb., ii. 55, 107; Hartig, 
Beitr. z. vergl. Anat. d. Holzpflanzen, Bot. Ztg., Bd. 17 (1859), 100; Lehmann, Studien 
iiber den Bau und die Entwicklungsgeschichte von Olzellen, Planta, Bd. i (1925), 354; 
Wiesner, Rohstoffe, Bd. ii (1918), 745; Janssonius, Mucilage Cells and Oil Cells in the 
Woods of the Lauraceae, Trop. Woods, No. 6 (1921), 173; Record, The Chinese ‘Pau 
Hoi’, Trop. Woods, No. 3 (1925), p. 1. 

Size and General Distribution. Cinnamomum consists of evergreen trees 
or shrubs with aromatic bark and twigs, opposite or alternate, usually triple- 
nerved leaves, small bisexual or polygamous flowers in axillary and sub-terminal 
panicles, and drupaceous, oblong or ovoid fruits, seated on the more or less enlarged 
perianth; the lobes of the perianth are wholly or partly deciduous or rarely per¬ 
sistent. Approximately 140 species are grouped in this genus, widely distributed 
throughout the Indo-Malayan region, China, Australia and Polynesia. Cinnamo¬ 
mum includes several important economic trees, among them C. zeylanicum from 
Ceylon and India from which the cinnamon spice of commerce is obtained; C, Cassia, 
which yields the cassia bark used in medicine; and C. Camphora , the true camphor 
tree, widely cultivated in tropical and sub-tropical countries. At least 20 species 
of Cinnamomum are included in the Indian flora, 4 of which are commercial timber 
trees of secondary importance. 

Timber Species. 1 . C . tavoyanum, Meissn.; 2. (7. zeylanicum , Breyn; 3. C. 
inunctum , Meissn.; 4. (7. Cecicodaphne, Meissn. 

General Features op the Wood. Light yellowish, olive, reddish, or brown¬ 
ish-grey to red, reddish-brown, orange-brown or light brown, often with darker 
streaks along the grain traceable to seasonal growth and occasionally with brown 
lines, the occluded mines of insects; heartwood distinct in some species, wanting in 
others; lustrous to dull (oily species), working smooth, often fragrant with the 
odours of camphor, anise oil, &c., and the scent sometimes persisting for a long 
time, without distinctive taste, light to moderately heavy, medium-soft to 
moderately hard, straight-grained or occasionally wavy-grained in the radial plane 
or unevenly interlocked-grain, medium-coarse to medium-fine and even-textured. 
Growth rings generally distinct but inconspicuous, delimited by darker, denser 
fibrous tissue in the outer portion. Vessels large to medium-sized or small, largest 
at the beginning of the ring and grading gradually to smaller vessels toward the 
outer margin but exhibiting no great variation in size within a given growth in¬ 
crement, at low magnifications (10 x) often appearing thick-walled from encircling 
parenchyma, open or partially occluded with brown tyloses, for the most part 
solitary and in radial rows of 2-3; vessel segments thin to medium-thin- 
walled, simple and occasionally scalariform, nearly horizontal to oblique per¬ 
forations; the latticed perforations are much less numerous than those of the 
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'type and may be wanting altogether; scalariform perforations with 1 
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medium-thick bars. Parenchyma paratracheal and metatracheal, in cambiform 
rows of 2-8 units along the grain; (a) paratracheal parenchyma generally abundant, 
forming ragged, 1-several seriate sheaths or extensive tracts about the vessels 
which exhibit more or less of a tendency to coalesce laterally or obliquely and 
unite adjacent vessels; cells of ‘a’ parenchyma coarse, angular, flattened where 
contiguous to the vessel wall; (b) metatracheal parenchyma sparse or wanting; 
special large oil-bearing cells present (in the species examined), abundant to very 
numerous, solitary for the most part, confined to the margins of the tracts of a 
parenchyma and then usually flanking the vessels and in addition sometimes 
scattered in the fibrous tracts (where^metatracheal parenchyma is present); 
contents yellowish, orange, or brownish. Fibres non-libriform to semi-libriform, 
angled in the transverse section and more or less definitely aligned in radial 
rows, medium-coarse, occasionally septate, non-gelatinous or gelatinous over wide 
tracts; inter-fibre pits simple, sparse, confined for the most part to the radial walls. 
Rays not distinct with the naked eye, fine, normally spaced, 1-few (mostly 1-5) 
seriate, heterogeneous, divisible on the basis of size and composition into two sorts, 
somewhat darker than the background forming a fine, close, relatively incon¬ 
spicuous fleck on the radial surface; reddish-brown gummy infiltration sparse to 
abundant in the ray cells; crystals not observed; special oil-bearmg secretory cells 
comparable to those in the longitudinal parenchyma generally present in the rays, 
resulting from the enlargement of ‘upright’ cells. Pith flecks frequent in these 
timbers, traceable to the occluded mines of insects which burrow in the cambium, 

appearing as brown lines along the grain. 

Remarks. Rather light, moderately soft, generally fragrant woods which 
season without difficulty and work well under tools; utilized for the cheaper 
grades of furniture, chests, tea boxes, and as rafters, scantling, and planking for 
the lighter forms of construction. The bark and the leaves of many species, as well 
as the wood, are aromatic. 


MACROSCOPIC KEY TO COMMERCIAL SPECIES 

The woods of the Indian Cinnamomum species cannot be identified with certainty 
at low magnifications. C. Cecicodaphne is generally darker in colour and more oily 
than the other species, with a more pronounced figure owing to its interlocked- 
grain. C. zeylanicum is the most porous and apparently contains little infiltration, 
features which account for its lack of durability as compared with the other species. 


MICROSCOPIC KEY TO COMMERCIAL SPECIES 

1. Maximum tangential diameter of the largest vessels more than 17o p, 
vessel perforations occasionally scalariform; maximum width of the rays 
more than 40 p ...•••• 

1. Maximum tangential diameter of the largest vessels less than J 7o p, 
vessel perforations exclusively simple; maximum width of the lays less 

than 40 .. . 

2. Vessels 6-13 per mm. 2 ; metatracheal parenchyma present; fibres non- 
gelatinous, frequently septate. 
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essels 14-25 per mm. 2 ; metatracheal parenchyma absent; fibres fre¬ 
quently gelatinous over wide tracts, non-septate or rarely septate 

C. zeylanicum 

3, Maximum tangential diameter of the largest vessels 185-200 /x; maximum 
diameter of the special secretory cells 80-100 /x; largest rays 75-85 p wide 
and less than 600 /x in height (where not united along the grain) . 

C . Cecicodaphne 

3. Maximum tangential diameter of the largest vessels 200-215 \x ; maximum 
diameter of the special secretory cells 65-75 p ; largest rays 50—58 (x wide 
and more than 600 /x in height (where not united along the grain) 

C. inunctum 


Cinnamomum tavoyanum, Meissn. 

References. Gamble, Man. Ind. Timb., 560; Re Candolle, Prod., xv. i. 20. 

Trade and Vernacular Names. Cinnamon. Vern. Hmantheinpo. 

Habit and Distribution. A large tree, 10 ft. in girth with a 40 ft. clean, 
straight, cylindrical bole. Found in South Tenasserim. 

Supplies. Rodger estimates the quantity available of all cinnamon woods 
together from S. Tenasserim at 1,000 tons annually. 

General Characteristics of the Wood. Light brownish-grey to olive-grey 
in the outer layers, often with a pinkish tinge toward the centre of the tree, not 
infrequently with brown lines along the grain traceable to the occluded mines of 
insects, more or less lustrous, working smooth, highly scented and retaining its 
odour for a long time, without distinctive taste, light (sp. gr. approx. 0-57), 
straight-grained, medium-fine and even-textured. 

Structure of the Wood: 

Growth rings generally distinct but inconspicuous, delimited by a line or narrow 
band of denser fibrous tissue at the outer margin, 6-15 per inch. 

Vessels medium-sized to small or very small, the orifices of the larger not distinct 
with the naked eye, largest at the beginning or near the inner third of the ring and 
grading gradually to smaller vessels toward the outer margin, but exhibiting no great 
variation in size within a given growth increment, appearing somewhat thick-walled 
(10 X) from encircling parenchyma, open or partially occluded with tyloses, with eontigu- 
qus rays on one but seldom on both sides or separated from the rays by a layer of paren¬ 
chyma, forming medium-fine vessel lines along the grain partially stuffed with brown 
tyloses, for the most part solitary and in radial rows of 2-4 (mostly 2-3), occasionally in 
short double rows or 2 clustered in the tangential plane, quite evenly distributed, 
10-20 per mm. 2 ; vessel segments 215-890 p long, thin-walled, truncate or abruptly or 
attenuately tailed at the ends, the largest 150-165/x in diameter; perforations simple, 
nearly horizontal to somewhat oblique; inter-vessel pits numerous, large, orbicular to 
oval or polygonal through crowding, with broad border and lenticular orifice which does 
not reach to the margin of the pit cavity, the maximum diameter 10-13 /x; pits leading 
to contiguous rays several to each ray cell, variable in shape, frequently angular, oval, or 
oblong-elliptical and the latter spanned by one or more vertical bars, with narrow to 
wide semi-border and wide orifice, the maximum diameter 18 plus /x; tyloses abundant, 
globose, thin-walled, reddish-brown, occasionally with small deposits of reddish-brown 
gum. 

Parenchyma paratracheal, in cambiform rows of 4-8 units along the grain, forming 
ragged, 1-several (mostly 1-2) seriate tracts about the vessels which are often interrupted 
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s and not infrequently by fibres contiguous to the vessel, generally somewM 
ore a bundant on the flanks of the vessels and occasionally extending la terally or obliquely 
and uniting adjacent vessels or vessel groups; cells of * a ’ parenchyma angular, flattened 
where contiguous to the vessel wall, the maximum diameter 50-58 f.i ; reddish-brown 
gummy infiltration sparse or wanting; when present, usually forming a parietal layer; 
crystals wanting; starch deposits not observed; special large oil-bearing cells numerous, 
appearing as yellowish dots or small pores in the transverse section at low magnification 
(10 X), solitary or rarely 2 contiguous either laterally ( x) or along the grain (r), inserted 
on the margins of the tracts of parenchyma about the vessels and generally flanking the 
vessels; maximum diameter (x) of the secretory cells 60-70 p) height along the grain 
320-360 /x; contents dark lemon-yellow to orange. 

Fibres non-libriform to semi-libriform, medium-coarse, strongly angled in the 
transverse section and more or less definitely aligned in radial rows, somewhat smaller 
and thicker-walled near the outer margin of the ring, non-gelatinous, occasionally septate, 
600-1,360 jj> long, 30-35 /x in diameter; walls 3-4 /x thick; inter-fibre pits scattered, simple, 
largely confined to the radial walls; fibre lumina empty. 

Rays not distinct with the naked eye, fine, 6-10 per mm., separated by 2-10 fibres, 
somewhat darker than the background forming a fine close inconspicuous fleck on the 
radial surface, 1-3 seriate, heterogeneous, divisible on the basis of size and composition 
into two types; (a) narrow rays uniseriate, extremely sparse, consisting wholly of 
‘ upright’ cells, 1-5 cells and up to 140 plus /x in height; (b) broader rays 2-3 seriate and 
30-35 /x in width and consisting of ‘horizontal’ cells through the central portion, tapering 
abruptly above and below (t) to uniseriate margins of 1-several (mostly 1) rows of 
‘upright’ cells, occasionally confluent along the grain over 2-3 tiers forming compound 
rays; height of the ‘b 5 rays (where not compound) up to 15 plus cells and 430 plus /x 
(max., 34 cells and 710 /x); pits leading to contiguous vessels several to each ray cell, 
variable in shape, frequently angular, oval, or oblong-elliptical and the latter then spanned 
by one or more vertical bars, with narrow to wide semi-border and wide orifice, the 
maximum diameter 18 plus /x; reddish-brown or brown gummy infiltration sparse in the 
wood rays, confined for the most part to a parietal layer; crystals wanting; starch 
deposits not observed; special oil-bearing secretory cells comparable to those in the 
longitudinal parenchyma occasional in the wood rays, resulting from the enlargement of 
marginal upright cells ; maximum height of the secretory cells along the grain 115 /x. 

Pith flecks abundant, traceable to the occluded mines of dipterous larvae which 
burrow in the cambium. 

Summary. A light, straight-grained, meclium-fine and even-textured, light brownish- 
grey to olive-grey wood; strongly scented, retaining its odour for a long time; appearing 
punctate at low magnifications with oil-bearing cells; comparable anatomically to 
C . inunctum , Meissn., but finer-textured, with smaller and more numerous pores, less 
abundant paratracheal parenchyma, smaller and less numerous oil-bearing secretory cells, 
thinner-walled fibres and narrower rays; a good constructional timber of the second class. 

Material . Gamble Specimens, Nos. 6168, 6257. 

Mechanical Properties. Wt. at 12 per cent, moisture content 36 to 38 lb. 
per c. ft. No strength figures are available. Moderately hard and strong. 

Seasoning. Seasons well, like other species of this genus; the logs should be 
converted when green. 

Durability and Adaptability to Treatment. The timber is durable and 
largely immune to insect attack. It is strongly scented and retains the smell for 
a long time. 

Working Qualities. It is easy to saw and works well, both by hand and on 
machines, finishing to a smooth, shiny surface. 
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__ _ _ A superior class of 

wood which should be suitable for furniture, cabinet making, construction and 
building, as boards and rafters. It has a close, straight grain, free from knots, and 
is of good appearance, sufficiently so to justify a trial lot being sent to Calcutta 
with a view to getting it on the market. 


Cinnamomum zeylanicum, Breyn 

References. Gamble, Man. Ind. Timb., 562; Talbot, For. FI. Bom., ii. 388; 
Pearson, Com. Guide For. Econ. Pro. Ind., 124, 144; Troup, Silv. Ind. Trees, iii. 
789-790; Watt, Com. Pro. Ind., 310; Heyne, Nutt. Planten, 2. Druk, 1.658-659; Moeller, 
Vergl. Anat. d. Holzes, Denkschr. Wiener Akad., Bd. 36 (1876), 333; Rock, Ornam. 
Trees Haw.,72-73; Stone,Bois d.l.Guyanefra^aise, Ann. du Mu see Colonial de Marseille, 
Annee 28 (1920), Fasc. 2,5. 

Trade and Vernacular Names. Wild Cinnamon. Vern. Bom. Kan. 
Dalchini, nisani, nisne ; Mar. Ohez, bojewar; Burm. Hmanthein, thitkyabo ; Mad. 
Tel. *SanaUnga ; Mai. Eringolam, elavangam, vayana ; Coorg, Karpamara. 

Habit and Distribution. A moderate-sized tree, which on the West Coast 
and in Coorg grows 3 ft. to 4 ft. in girth, with a 12 ft. to 20 ft. often crooked stem. 
Found from the Konkan southwards through Kanara, Mangalore, Wynaad, Coorg 
to Travancore and Ceylon, also in Tenasserim in Burma. It is generally found on 
the lower slopes of the Ghats and in the plains on the West Coast, often outside 
the reserved forest. 

Supplies. This is the species from which the cultivated plant has been de¬ 
rived. The supplies are limited in the Kanara forests of Bombay, the species being 
much more common in Mangalore, Madras, and further south in Malabar. The 
Chief Forest Officer, Coorg, reports that the tree is very scarce and instances 
a coupe of 200 acres yielding only 4 tons. The tree is not often felled as the timber, 
is of relatively poor quality, while a quite considerable industry exists in S. 
Mangalore for extracting the aromatic oil from the leaves. 

General Characteristics of the Wood. Light brownish-grey often with a 
faint olive tinge to greyish- or yellowish-brown toward the centre of the tree, 
without markings, more or less lustrous, working smooth, faintly scented (less so 
than the other species herein described), without characteristic taste, light to 
moderately heavy (sp. gr. 0-50-0-72), straight-grained or occasionally slightly 
wavy-grained in the radial plane, medium- and fairly even-textured. 

Structure of the Wood: 

Growth rings inconspicuous or wanting; when present, delimited by a faint line 
traceable to slighter denser fibrous tissue at the outer margin, 10-16 per inch. 

Vessels medium-sized to small and very small, the orifices of the larger not distinct 
with the naked eye, largest at the beginning or through the central portion of the ring 
and grading gradually to smaller vessels toward the outer margin, but exhibiting no 
great variation in size within a given growth increment, appearing somewhat thick- 
walled from encircling parenchyma, open or partially occluded with tyloses, with contigu¬ 
ous rays on one but seldom on both sides or separated from the rays by a layer of paren¬ 
chyma, forming medium-coarse vessel lines along the grain containing occasional tylosic 
deposits, for the most part solitary and in radial rows of 2-4 (mostly 2), occasionally in 
short double rows or several clustered, quite evenly distributed, 14-25 per mm. 2 ; vessel 
segments 465-1,490 p. long, thin-walled, truncate or tailed at the ends, the largest 185- 
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diameter; perforations simple or occasionally scalariform with 1-10 rather 
5ut sometimes branched bars, nearly horizontal to oblique; inter-vessel pits numerous, 
large, orbicular to oval or polygonal through crowding, with broad border and lenticular 
orifice which does not reach to the margin of the pit cavity, the maximum diameter 
10-12 fi) pits leading to contiguous rays several to each ray cell, variable in shape, 
frequently angular, oval, or oblong-elliptical and the latter then occasionally spanned by 
one or more bars, with narrow to wide semi-border and wide orifice, the maximum 
diameter 20 plus /x; tyloses relatively sparse, globose, thin-walled, reddish-brown. 

Parenchyma paratracheal, in cambiform rows of 2-8 units along the grain, forming 
ragged, 1-several (mostly 1-2) seriate tracts about the vessels which are often interrupted 
by rays and occasionally by fibres contiguous to the vessels, generally somewhat more 
abundant on the flanks of the vessels and occasionally extending laterally or obliquely 
and uniting adjacent vessels or vessel groups; cells of ‘a' parenchyma angular, flattened 
where contiguous to the vessel wall, the maximum diameter 45-50 /x; reddish- or orange- 
brown gummy infiltration sparse or wanting, when present usually restricted to a 
parietal layer; crystals wanting; starch grains occasional; special large oil-bearing cells 
numerous, appearing as small pores in the transverse section at low magnifications 
(10 X), solitary or rarely 2 contiguous either laterally (x) or along the grain (r), inserted on 
the margins of the tracts of parenchyma about the vessels and generally flanking the 
vessels; maximum diameter ( x) of the secretory cells 70-85 /x; height along the grain 
250-280 fi ; contents lemon-yellow to orange-yellow. 

Fibres non-libriform to semi-libriform, medium-coarse, strongly angled in the 
transverse section and more or less definitely aligned in radial rows, somewhat smaller 
and thicker-walled near the outer margin of the rings (where these are evident), frequently 
gelatinous over wide tracts, non-septate, 465-1,490 /x long, 30-34 y. in diameter; walls 
3-5 /x thick; inter-fibre pits scattered, simple, largely confined to the radial walls; fibre 
lumina empty. 

Rays not distinct with the naked eye, fine, 6-8 per mm., separated by 2-15 fibres, 
somewhat darker than the background forming a fine close inconspicuous fleck on the 
radial surface, 1-4 seriate, heterogeneous, divisible on the basis of size and composition 
into two types; (a) narrow rays uniseriate, very sparse, consisting wholly of ‘upright’ 
cells, 1-4 cells and up to 240 y in height; (6) broader rays 2-4 (mostly 3) seriate and 
60-70 /x in width and consisting of ‘horizontal’ cells through the central portion, tapering 
abruptly above and below (t) to uniseriate margins of 1-several (mostly 1) rows of 
‘upright’ cells, occasionally confluent along the grain forming compound rays extending 
over 2-3 tiers; height of the ‘ b ’ rays (where not compound) up to 25 plus cells and 
570 plus fx ; pits leading to contiguous vessels several to each ray cell, variable in shape, 
frequently angular, oval or oblong-elliptical and the latter then occasionally spanned by 
one or more bars, with narrow to wide semi-border and wide orifice, the maximum 
diameter 20 plus y ; orange-brown or reddish-brown gummy infiltration fairly abundant 
in the ray cells; crystals wanting; starch grains occasional; special oil-bearing secretory 
cells comparable to those in the longitudinal parenchyma occasional in the ‘ b ’ rays, 
resulting from the enlargement of marginal ‘upright’ cells; maximum height of the 
secretory cells along the grain 80-100 /x. 

Pith flecks occasional, traceable to the occluded mines of dipterous larvae which 
burrow in the cambium. 

Summary . A light, straight-grained or occasionally slightly wavy-grained, medium* 
and fairly even-textured, light brownish-grey to greyish- or yellowish-brown wood; not as 
strongly scented as some of the other Indian Cinnamomum species; comparable anatom¬ 
ically to the other species of this genus herein described, but more porous and less 
durable, without the finishing qualities; a timber of the third class. 

Material . Gamble Specimens, Nos. 5850, 5926, 5959. 
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^Mechanical Properties. Wt. at 12 per cent, moisture content 39 lb. per c. ft. 
(Kanara, Bombay); 39 lb. per c.ft. (Tenasserim); 32 lb. per c. ft. (Malabar, Madras). 
No strength figures are available. Moderately soft and not very strong. 

Seasoning. The Chief Forest Officer, Coorg, states that it splits, warps and 
cracks badly. A note on a small consignment of logs sent to Dehra Dun records 
that it seasoned without difficulty but that it was very liable to stain. Probably 
green conversion would give the best results as it would tend to minimize all the 
above-mentioned defects. 

Durability and Adaptability to Treatment. It is not so durable as other 
species of this genus; H. J. C. Millett records it as durable under water, but liable 
to insect and fungal attack. It is slightly scented, but not markedly so like other 
cinnamon woods described. 

Working Qualities. Easy to saw in a green state, but considerably more 
difficult to saw when seasoned. It works with ease but does not give so lustrous 
and shiny a surface as do some of the timbers of this genus. 

Uses, Present and Prospective. Rarely used locally, as its value is in its 
bark, which yields the spice, while an aromatic oil is obtained from the leaves and 
largely exported to the Persian Gulf, The timber is not in the same class as some 
of the other cinnamomums and could only be used as a low-grade board wood. 

Cinnamomum Cecicodaphne, Meissn. 

References. Gamble, Man. Ind. Timb., 563; Gamble, Darjeeling List, 65; Troup, 
Silv. Ind. Trees, iii. 789; Troup, Ind. Woods and Uses, 114; Watt, Com. Pro. Ind., 310. 

Vernacular Names* Ass. Gondhori, gondri , gondserai ; Cachar, Gundroi; Beng. 
Lepcha, Rohu ; Nep, Malligiri ; Mechi, Gunserai. 

Habit and Distribution. A large tree, which sometimes attains 8 ft. to 10 ft. 
in girth. E. 0. Shebbeare, writing on this species, says that the average size of logs 
available in Bengal may be put at 5 ft. mid-girth. The stem is straight, cylindrical 
and up to 20 ft. to 25 ft. in length. Found in the eastern Himalayas in Sikkim and 
Bhutan, in the Sylhet and Cachar districts of Assam, and in the Khasia Hills and 
Manipur State. 

Supplies. E. 0. Shebbeare says that very small supplies are available for the 
present in Bengal and that it is being planted on a moderate scale only, owing to the 
difficulty in procuring seed. From the demand made on it in the past it is now 
scarce in Assam, though small parcels are still available from Sylhet and Cachar. 

General Characteristics of the Wopd. Yellowish or olive-grey in the 
outer layers, grading to light brown toward the centre of the tree, often with 
darker lines or bands traceable to seasonal growth and interlocked grain, more 
or less lustrous, working smooth and the outer layers with a somewhat oily feel, 
highly scented when fresh with a strong camphor odour, without distinctive taste, 
light (sp. gr. approx. 0-52), unevenly interloeked-grained and sometimes wavy- 
grained in the radial plane, medium- and fairly even-textured. 

Structure of the Wood: 

Growth rings distinct hut inconspicuous, delimited by denser, darker fibrous tissue 
at the outer margin, 5-10 per inch. 

Vessels medium-sized to small and very small, the orifices of the larger not distinct 
with the naked eye, largest at the beginning of the ring and grading gradually to smaller 
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vessels toward the outer margin but exhibiting no great variation in size within a given 
growth increment, encircled by a faint ragged halo of parenchyma (10 X), open or 
partially occluded with tyloses, with contiguous rays on one but seldom on both sides or 
separated from the rays by a layer of parenchyma, forming medium-coarse vessel lines 
longitudinally which are more or less broken and irregular owing to the twisted grain 
and contain deposits of brown tyloses, for the most part solitary and in radial rows of 
2-3, occasionally 3-4 clustered, quite evenly distributed, 6-13 per mm. 2 ; vessel segments 
210-640 fi long, thin-walled, truncate or tailed at the ends, the largest 185-200 fi in 
diameter; perforations simple or occasionally scalariform with 1-10 rather stout, some¬ 
times branched bars, nearly horizontal to oblique; inter-vessel pits numerous, large, 
orbicular to oval or polygonal through crowding, with broad border and lenticular orifice 
which does not reach to the margin of the pit cavity, the maximum diameter 10-12 p ,; 
pits leading to contiguous rays, several to each ray cell, variable in shape, frequently 
angular, oval or oblong-elliptical and the latter then occasionally spanned by one or more 
bars, with narrow to wide semi-border and wide orifice spanned by a sieve-like membrane, 
the maximum diameter 20 plus p.; tyloses abundant, globose, thin-walled, reddish-brown. 

Parenchyma paratracheal and metatracheal, in cambiform rows of 2-7 units along 
the grain; (a) paratracheal parenchyma abundant, forming extensive, 1-several seriate, 
ragged tracts about the vessels which are often interrupted by rays contiguous to the 
vessels, frequently extending laterally or obliquely and uniting adjacent vessels or vessel 
groups; cells of 4 a ’ parenchyma large, angular, flattened where contiguous to the vessel 
wall, the maximum diameter 65-75 /x; (b) metatracheal parenchyma sparse, scattered in 
the fibrous tracts, the maximum diameter 30-35 p; reddish-brown or brown gummy 
infiltration abundant in both types of parenchyma; crystals wanting; starch deposits 
abundant in the outer rings; special large oil-bearing secretory cells numerous, resembling 
small pores in the transverse section, solitary or rarely 2 contiguous either laterally ( x ) or 
along the grain (r), confined for the most part to the margins of the ragged parenchymatous 
sheaths encircling the vessels, less commonly in the fibrous tracts; maximum diameter 
(a?) of the secretory cells 80-100 (x ; height along the grain 150-225 jx ; contents pale lemon- 
yellow. 

Fibres non-libriform to semi-libriform, medium-coarse, strongly angled in the trans¬ 
verse section and more or less definitely aligned in radial rows, somewhat smaller and 
thieker-walled near the outer margin of the ring, non-gelatinous, frequently septate, 
680-1,615 /x long, 35-40 /x in diameter; walls 3-7 /x thick; inter-fibre pits scattered, simple, 
largely confined to the radial walls; reddish-brown gummy infiltration occasional in the 
fibre lumina. 

Bays not distinct with the naked eye, fine, 6-9 per mm., separated by 2-10 fibres, 
somewhat darker than the background forming a fine, close, inconspicuous fleck on the 
radial surface, 1-5 seriate, heterogeneous, divisible on the basis of size and composition 
into two types; (a) narrow rays uniseriate, very sparse, consisting wholly of 4 upright 5 
cells, 1-4 cells and up to 120 (x in height; (b) broader rays 2-5 (mostly 2-4) seriate and 
75-85 /it in width and consisting of 4 horizontal’ cells through the central portion, tapering 
abruptly above and below (t) to uniseriate margins of 1-several (mostly 1) rows of 
4 upright ’ cells, occasionally confluent along the grain forming compound rays extending 
over 2-3 tiers; height of the ‘b’ rays (where not compound) up to 12 plus cells and 
350 plus fi (max., 20 cells and 485 /x); pits leading to contiguous vessels several to each 
ray cell, variable in shape, frequently angular, oval or oblong-elliptical and the latter 
then spanned by one or more bars, with narrow to wide semi-border and wide orifice 
spanned by a sieve-like membrane, the maximum diameter 20 plus fx ; reddish-brown or 
brown gummy infiltration very abundant in the ray cells; crystals wanting; starch 
deposits abundant in the outer rings; special oil-bearing secretory cells comparable to 
those in the longitudinal parenchyma occasional in the ‘b’ rays, resulting from the 
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Summary. A light, unevenly interlocked -grain, medium-textured, yellowish- or 
olive-grey or light brown wood; highly scented when fresh with a strong camphor odour; 
handsomely figured stock, capable of high polish, is obtainable by selection; featured 
anatomically by distinct but inconspicuous growth rings, medium-sized to small or very 
small vessels borne for the most part solitary and in radial rows of 2-3, thin-walled vessel 
segments equipped with simple and occasionally with latticed perforations, abundant 
paratraeheal parenchyma which forms a ragged sheath and occasionally joins adjacent 
vessels laterally or obliquely, numerous large oil-bearing secretory cells on the margins 
of the parenchymatous sheaths, medium-coarse, angled, often septate fibres which are 
more or less definitely aligned in radial rows, and fine, 1-5 seriate, heterogeneous rays of 
two types which form a fine, close, inconspicuous fleck on the radial surface; a sound, 
rather ornamental timber of the second class. 

Material. Gamble Specimen, No. 6206. 

Mechanical Properties. Wt. at 12 per cent, moisture content 36 lb. per c. ft. 
(Burma and U.P.). No strength figures are available. Moderately hard and strong; 
Gamble is of opinion that it is brittle, or becomes so with age. 

Seasoning. The timber seasons well: there is a beautiful specimen plank in the 
Wood Museum at Dehra Dunfrom Kurseong, which is labelled Cinnamomum sp ., and 
is probably C. Cecicodaphne, which, though 2 ft. broad, shows no sign of splitting. 

Durability and Adaptability to Treatment. The wood is durable, both 
when placed in exposed positions and when in contact with water. E. 0. Shebbeare 
cites as an instance the Jalpaiguri Divisional Bungalow, which was built of this 
timber and that of Bischojia javanica , and has lasted for well over 25 years. It 
is highly scented; a type specimen at Dehra Dun over 40 years old still retains its 
scent, and no doubt that is the reason this wood is largely immune to white ant 
and insect attack. It requires no antiseptic treatment. 

Working Qualities. It is easy to saw and work, finishing to a fine, smooth 
surface, and takes a high and lasting polish. The specimen plank referred to 
above, which came from the Kurseong Division of Bengal, presents a broadly wavy 
grain on the tangential cut, giving the wood a handsome figure. 

Uses, Present and Prospective. A valuable timber; E. 0. Shebbeare calls it 
one of the best timbers of Bengal and says it is highly prized for furniture, not only 
on account of its good appearance but also because the smell keeps off insects in 
wardrobes. In Assam it is classed as nearly equal to sal (Shorea robusta) for dug- 
outs. It is also used in construction, as planks and rafters, for ploughs, yokes, and 
in general carpentry. The Assam Bengal Railway uses it in carriage construction. 
A species to be encouraged and cultivated. 


Cinnamomum inunctum, Meissn. 


Reverences. Gamble, Man. Ind. Timb., 563; Troup, Ind. Woods and Uses, 114- 
115; Ridley, FI. Mai. Pehin., iii. 97; Howard, Timb. World, 109. 

Vernacular Name. Bunn. Karawe. 

Habit and Distribution. A large tree, 8 ft. and over in girth with a straight, 
cylindrical bole up to 40 ft. long. Found in South Tenasserim. 

Supplies. Rodger estimates the total out-turn from Tenasserim of all cinna¬ 
momum timbers of that locality as 1,000 tons per annum. 
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Photomicrograph by H. P. Brown 
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Photomicrograph by H. P. Brown 


260. CINNAMOMUM ZEYLANICUM, BREYN 
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CINNAMOMUM CECICODAPHNE, MEISSN. 
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265. MACHJLUS GAMBLE!, KING 
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Photomicrograph by II. P. Brown 


265. MACHILUS GAMBLEI, KING 
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262. CINNAMOMUM INUNCTUM, MEISSN. 
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- '^{Se'nebal Characteristics of the Wood. Light brownish- or olive-grey e 
outer layers, grading to an orange-red or reddish-brown heart, generally with 
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prominent dark streaks traceable to seasonal growth, lustrous, working smooth 
and the outer layers oily to the touch, pleasantly scented when fresh, without 
characteristic taste, light (sp. gr. approx. 0*56), straight-grained, medium-coarse 
and fairly even-textured. 

Structure of the Wood: 

m 

Growth rings generally distinct but inconspicuous, delimited by somewhat denser 
fibrous tissue towards the outer margins, 6-12 per inch. 

Vessels large to medium sized or small, the orifices of the larger visible with the 
naked eye, largest at the beginning of the ring and grading gradually to smaller vessels 
toward the outer margin, but exhibiting no marked variation in size within a given 
growth increment, encircled by a ragged halo (10 X ) of parenchyma, open or partially 
occluded with tyloses, with contiguous rays on one but seldom on both sides or separated 
from the rays by a layer of parenchyma, forming medium-coarse moderately straight vessel 
lines along thegrain,for the most part solitary and inradial rowsof 2-4 (mostly 2), occasion¬ 
ally 2 contiguous in the tangential plane or several clustered, quite evenly distributed, 
6-11 per mm. 2 ; vessel segments 425-895 jl long, thin-walled, truncate or tailed at the 
ends, the largest 200-215 jl in diameter; perforations simple or rarely scalariform in the 
narrow vessel segments, nearly horizontal to somewhat oblique; scalariform perforations 
with 1-10 rather stout bars; inter-vessel pits numerous, large, orbicular to oval or 
polygonal through crowding, with broad border and lenticular orifice which does not 
reach to the margin of the pit cavity, the maximum diameter 10-13 jl ; pits leading to 
contiguous rays several to each ray cell, variable in shape, frequently angular, oval or 
oblong-elliptical and the latter then spanned by one or more vertical bars, with narrow 
to wide semi-border and wide orifice, the maximum diameter 25 plus jl ; tyloses fairly 
abundant, thin-walled, reddish-brown. 

Parenchyma paratracheal and metatracheal, in cambiform rows of 2-7 units along 
the grain; (a) paratracheal parenchyma abundant, forming extensive, 1-several seriate 
ragged tracts about the vessels which are often interrupted by rays contiguous to the 
vessels, frequently extending laterally or obliquely and uniting adjacent vessels or vessel 
groups; cells of £ a’ parenchyma large, angular, flattened where contiguous to the vessel 
wall, the maximum diameter 70-75 jl ; (6) metatracheal parenchyma fairly abundant, 
scattered in the fibrous tracts, the maximum diameter 35-40 jl ; reddish-brown or brown 
gummy infiltration fairly abundant in both types of parenchyma; crystals wanting; 
starch deposits abundant in the outer rings; special large oil-bearing cells very numerous, 
resembling small pores in the transverse section, solitary or rarely 2 contiguous either 
laterally (a?) or along the grain (r), inserted along the margins of the ragged parenchyma¬ 
tous sheaths encircling the vessels and frequent in the fibrous tracts; maximum diameter 
(x) of the secretory cells 65-75 /x; height along the grain 240-280; contents pale yellowish- 
brown. 

Fibres non-libriform to semi-libriform, medium-coarse, angled in the transverse 
section and more or less definitely aligned in radial rows, somewhat thicker-walled 
toward the outer margin of the ring, non-gelatinous, frequently septate, 765-2,000 jl long, 
30-38 jl in diameter; walls 3-7 jl thick; inter-fibre pits scattered, simple, largely confined 
to the radial walls; fibre lumina empty. 

Rays not distinct with the naked eye, fine, 6-8 per mm., separated by 2-10 fibres, 
somewhat darker than the background, forming a fine, close inconspicuous fleck on the 
radial surface, 1-3 seriate, heterogeneous, divisible on the basis of size and composition 
into two types; (a) narrow rays uniseriate, very sparse, consisting wholly of ‘ upright ’ 
cells, 1-4 cells and up to 140 jl in height; ( b) broader rays 2-3 seriate and 50-58 jl in 
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and consisting of ‘horizontal’ cells through the central portion, tapering abr 
ve and below (t) to uniseriate margins of 1-several (mostly 1) rows of ‘upright’ cells, 
occasionally confluent along the grain forming compound rays; height of the ‘b’ rays 
(where not compound) up to 15 plus cells and 430 plus p (max., 25 cells and 750 n ); pits 
leading to contiguous vessels, several to each ray cell, variable in shape, frequently 
angular, oval, or oblong-elliptical and the latter then spanned by one or more vertical 
bars, with narrow to wide semi-border and wide orifice, the maximum diameter 25 plus /x; 
reddish-brown or brown gummy infiltration abundant in the ray cells; crystals wanting; 
starch deposits abundant in the outer rings; special oil-bearing secretory cells comparable 
to those in the longitudinal parenchyma occasional in the wood rays, resulting from the 
enlargement of marginal ‘upright’ cells; maximum height of the secretory cells along the 
grain 160 plus p. 

Pith flecks occasional, traceable to the occluded mines of dipterous larvae which 
burrow in the cambium. 

Summary. A light, straight-grained, medium-coarse-textured, orange-red or reddish- 
brown wood; pleasantly scented when fresh and the wood of the outer rings with a some¬ 
what oily feel; comparable to C. Cecicodaph?ie } Meissn., but straighter-grained and 
coarser-textured, with larger pores and more numerous oil-bearing secretory cells; a 
good constructional timber of the second class. 

Material. Gamble Specimens, Nos. 5977, 6342. 


Mechanical Properties. Wt. at 12 per cent, moisture content 36 lb. per c. ft. 
No strength figures are available. Strong and moderately hard, more so than that 
of Cinnamomum tavoyanum . 

Seasoning. The timber, like other cinnamomums, except perhaps that of 
G. zeylanicum , seasons without difficulty; the logs should be converted when 
green. 

Disability and Adaptability to Treatment. Gamble states that the timber 
is durable, though not highly scented. 

Working Qualities. It presents no difficulties to sawing and works to a 
smooth surface, which Gamble describes as oily to the touch. 

Uses, Present and Prospective. It is used for house building and shingles. 
The wood is rather more marked with darker lines than other species of the genus, 
and is of a moderately decorative character. Tt can be classed as a good con- 
structional wood and suitable for cabinet-work. With a view to developing 
markets, see remarks under C. tavoyanum . 


MACHILUS, Nees 

References. Brandis, Ind. Trees, 529-531; Hooker, FI. Br. Ind., v. 136-141; 
Beekman, Proef. Bosch., Java, Med. v. 108-109; van Eeden, Houtsoorten van Neder- 
landsch Oost-Indie (1906), 209; Ridley, FI. Mai. Benin., iii. 103 ; Schn., Com. Woods 
Phil., 112; Kanehira, Anat. Char. Form. Woods, 180-181; Kquehira, Iden. Imp. Jap. 
Woods, 49; Howard, Timb. World, 45, 123; Knoblauch, Anat. d. Holzes Laurineen, 
Flora, Jhrg. 71 (1888); Siedler, Chinesisches Bandoline-Holz, Ber. d. d. Pharm. Ges., 
Jhrg. ii (1901), 20; Ursprung, Beitr. z. Anat. u. Jahresringbildung trop. Holzarten, Diss., 
Basel (1900), 39; Record, The Chinese ‘Pau Hoi’, Trop. Woods, No. 3 (1925), ( M . 
Thunhergii). 

Size and General Distribution. Evergreen trees with alternate, entire, 
penni-veined leaves which are often clustered at the ends of the branchlets, small 
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fedium-sized bisexual flowers in axillary and pseudo-terminal panicles, *anc 
sgcate, oblong or globose fruits subtended by the persistent perianth. MacHlus 
is confined to the Orient, and includes 25-30 species, distributed from India and 
the Malay Archipelago to China and Japan. In point of numbers the centre of 
distribution is in India where at least 11 species are found including 4 timber 
trees of the third class. As the genus is very difficult from the taxonomic stand¬ 
point, the number of accepted species will undoubtedly be materially increased 
with further study. 

Timber Species. 1. M. odoratissima, Nees; 2. M. Gammieana, King; 3. M. 
Gamblei, King; 4. M. macrantha, Nees. 

General Features of the Wood. Colour ranging from shades of grey to 
greyish-brown, reddish-brown, or brown; darker zones traceable to denser summer- 
wood sometimes present; heartwood not distinct although the wood of some species 
is darker toward the centre of the tree; dull to lustrous, with smooth dry or oily 
feel, with or without scent, without characteristic taste, light to moderately heavy, 
soft to moderately hard, straight-grained or rarely somewhat twisted-grained, even 
and medium to fine-textured. Growth rings generally distinct but inconspicuous, 
delimited by a darker band of denser fibrous tissue in the outer portion of the ring, 
rather wide (3-10 per inch). Vessels medium-sized to small or very small, for the 
most part solitary and in short radial rows of 2-3, somewhat larger at the beginning 
or through the central portion of the ring but exhibiting no great variation in size 
within a given growth increment; vessel segments short or relatively short, 
medium-thin-walled; perforations simple, latticed with 1-12 bars or reticulate, 
nearly horizontal to oblique; the two types of perforations occur in the same 
sample and not infrequently in the same vessel segment; tyloses sparse or abun¬ 
dant, reddish-brown, thin-walled. Parenchyma paratracheal and occasionally 
metatracheal, in cambiform rows of 2-8 units along the grain; (a) paratracheal 
parenchyma sparse to abundant, forming a ragged, 1-several seriate sheath, occa¬ 
sionally extending laterally or obliquely and uniting adjacent vessels or vessel 
groups; (b) metatracheal parenchyma sparse or wanting; where present diffused 
through the fibrous tracts; brownish infiltration sparse to abundant in both types 
of parenchyma; crystals wanting; special secretory cells containing oil or mucilage 
present in some species, larger than the parenchyma cells, most frequent on the 
margins, especially the radial margins of the tracts of paratracheal-zonate paren¬ 
chyma, occasional in the fibrous tracts. Fibres non-libriform to libriform, angled 
and more or less definitely aligned in radial rows in the transverse section, coarse- 
to medium-fine, often gelatinous over wide tracts, frequently septate; inter-fibre 
pits simple, largely confined to the radial walls. Rays not distinct with the naked 
eye, fine, fairly close, forming a fine close fleck on the radial surface, 1-4 seriate, 
heterogeneous, roughly divisible on the basis of size and composition into two 
types; (a) narrow rays much less numerous than the broader rays, uniseriate or 
occasionally biseriate through the central portion, 1-6 plus cells in height, consist¬ 
ing wholly of ‘upright’ cells or the taller with 1-2 rows of ‘horizontal’ cells in the 
body of the ray; ( b ) broader rays 2-4 (mostly 2-3) seriate and consisting of ‘hori¬ 
zontal ’ cells through the central portion, tapering above and below (t) to uniseriate 
margins of 1-several (mostly 1) rows of ‘ upright ’ cells, occasionally confluent along 
the grain, forming compound rays; maximum height of the ‘b’ rays less than 
1,000 /x; brownish gummy infiltration fairly abundant in the ray cells; crystals 
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ig; starch deposits often present; special secretory cells containing oil 
ilage present in some species, larger than the ray cells, arising through the further 
enlargement of ‘upright* cells. Pith flecks frequently present. 

Remarks. Medium light and soft, relatively weak woods with rather wide 
rings and little or no figure; not durable if exposed to the elements; suitable for 
the lighter forms of construction, furniture, &c., where mechanical strength is not 
the most important consideration. 
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MACROSCOPIC KEY TO COMMERCIAL SPECIES 

Machilus timbers intergrade in structure and physical properties to such an 
extent that the information available upon the four species included here does not 
warrant the preparation of a hand-lens key. The samples of M . Gamblei and M. 
Gammieana were light grey and very similar in structure. M. macranthain contrast 
was light reddish-brown and eoarser-textured, while M, odoratissima exhibited 
a rich tawny-grey or yellowish-brown colour and more or less twisted-grain. 

MICROSCOPIC KEY TO COMMERCIAL SPECIES 

1. Maximum tangential diameter of the largest vessels less than 180 /x; 
special secretory cells few or wanting; maximum diameter of the fibres 

30-40 fi . .2 

1. Maximum tangential diameter of the largest vessels more than 180 /x; 
special secretory cells numerous, conspicuous in the transverse section; 
maximum diameter of the fibres 40-45 fx . . . M. macrantha 

2. Rays 1-3 seriatp, the maximum height (where not united along the 
grain) more than 600 /x ........ 3 

2. Rays 1-4 seriate, the maximum height (where not united along the 
grain) less than 600 /x . . . . . . . M. odoratissima 

3. Maximum tangential diameter of the largest vessels more than 150 fx 

M . Gamblei 

3. Maximum tangential diameter of the largest vessels less than 150 /x 

M . Gammieana 

Machilus odoratissima, Nees 

References. Gamble, Man. Ind. Timb., 565; Parker, For. FI. Punj., 425; Kanjilal, 
For. FI. U.P., 327; Ind. For. Rec., vii. pt. i. 14; Troup, Silv. Ind. Trees, iii. 785-787; 
Heyne, Nutt. Planten, 2 Druk, 1.659-660 (M.'rimosa); Moll, Mik. Holzes, v. 204-214 (if, 
rimosa); Lecomte, Bois Indo-Ch., 86-87. 

Trade and Vernacular Names. Machilus. Vern. Eeng. Kawala ; Rurm. 
Seiknangyi , maihkaw, Kc. Saneng ; Punj. Chan ; TJ.P. Kawala , kaulu . 

Habit and Distribution. A medium-sized to large tree, which in Burma is 
found up to 7 ft. in girth, with a 30 ft. bole; in the Punjab and United Provinces it 
occurs as a somewhat small tree, and in Bengal from 7 ft. to 8 ft. in girth, with a 
25 ft. bole. Found in the Himalaya from Hazara to Bengal, at 3,000 ft. to 6,000 ft. 
elevation, in the Khasia Hills of Assam and in the hill forests of Burma. 

Supplies. Scarce in the United Provinces and the Punjab and generally found 
along streams. E. 0. Shebbeare, writing on this species from Bengal, says that con¬ 
fusion exists as to identification and that any remarks made might equally well 
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/to either M. Gammieana or other species of Machilus. The total supply*^ 
iese species from Bengal, when taken together, is considerable. Rodger states 
that it is not very common in Burma. 

General Characteristics of the Wood. Light yellowish-grey when first 
exposed, ageing to tawny grey, light yellowish-brown or light brown, generally with 
somewhat darker streaks along the grain traceable to denser tissue in the outer 
portion of the seasonal zones; heartwood not distinct; lustrous, working smooth, 
without characteristic odour or taste, very light to light (sp. gr. approx. 0*48), 
fairly straight- to somewhat twisted-grained, fine- and even-textured. 

Structure of the Wood : 

Growth rings distinct but inconspicuous, delimited by a narrow zone of somewhat 
denser fibrous tissue at the outer margin of the ring, 3-10 per inch. 

Vessel# small to very small or extremely small, the orifices not distinct with the naked 
eye, slightly larger at the beginning or through the middle of the ring and grading 
gradually to smaller vessels toward the outer margin of the ring, but exhibiting little 
variation in size within a given growth increment, appearing rather thick-walled in the 
transverse section at low magnifications from encircling parenchyma, open, with contigu¬ 
ous rays on one side or separated from the rays by a layer of parenchyma, forming fine, 
moderately straight vessel lines along the grain containing occasional tylosic deposits, for 
the most part solitary and in radial rows of 2-4 (mostly 2-3), less commonly in double 
rows or 2-several contiguous in the tangential plane, quite evenly distributed, 11-20 per 
mm. 2 ; vessel segments 215-870 /x long, rather thin-walled, truncate or tailed at the ends, 
the largest 140-150 /x in diameter; perforations simple or occasionally scalariform with 
1-10 rather thin, horizontal, sometimes branched bars, nearly horizontal to oblique; 
inter-vessel pits numerous, large, orbicular to oval or occasionally polygonal through 
crowding, with broad border and lenticular orifice which does not reach to the margin 
of the pit cavity, the maximum diameter 9-11 n; pits leading to contiguous rays several 
to each ray cell, variable in shape, frequently angular, oval, or linear-elliptical and the 
latter then occasionally spanned by one or more bars, with narrow semi-border and wide 
orifice, the maximum diameter 20 plus /x; tyloses occasional, thin-walled, reddish-brown. 

Parenchyma, paratracheal, relatively abundant (the vessels appearing rather thick- 
walled at low (10 X) magnification), in eambiform rows of 4-8 units along the grain, form¬ 
ing a ragged, 1-several (mostly 1-2) seriate sheath which is often interrupted by rays and 
rarely by fibres contiguous to the vessel, occasionally extending laterally or obliquely and 
uniting adjacent vessels or vessel groups; cells flattened to conform to the vessel walls, 
the maximum diameter 45-50 /x; reddish-brown or brown gummy infiltration occasional 
in some cells; crystals wanting; starch deposits not observed; special oil-bearing secretory 
cells present, scattered, solitary, on the margins of the parenchymatous sheaths encircling 
the vessels and usually lateral (on the radial sides) to the vessels, occasionally in the fibrous 
tracts; maximum diameter (x) of the secretory cells 50-65 fi; contents pale brown. 

Fibres non-libriform to semi-libriform, medium-coarse, angled in the transverse 
section and more or less definitely aligned in radial rows, occasionally contiguous to the 
vessels, thicker-walled near the outer margin of the ring, often gelatinous over wide 
tracts (x) 9 occasionally septate, 635-1,485 /x long, 30-32 /x in diameter; walls 3-5 fi thick; 
inter-fibre pits scattered, simple, largely confined to the radial walls; infiltration not 
observed. 

Rays not visible with the naked eye, fine, fairly close (7-10 per mm.), separated by 
1-11 (mostly 3-7) fibres, frequently contiguous to the vessels, somewhat darker than 
the background forming a fine close fleck on the radial surface, 1-4 seriate, heterogeneous, 
roughly divisible on the basis of size and composition into two types; (a) narrow rays 
uniseriate, much less numerous than the broader rays, consisting wholly of ‘ upright * 
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ir, where more than 3 cells high, occasionally with 1-2 rows of ‘ horizontal ’ cells 
central portion, attaining a height of 5 plus cells and 215 plus p ; ( b ) broader rays 2-4 
(mostly 3) seriate and consisting of ‘horizontal’ cells and attaining a maximum width of 
45-50 fi through the central portion, tapering above and below (t) to uniseriate margins 
of 1-several (mostly 1) rows of ‘upright’ cells, occasionally confluent along the grain 
forming compound rays; height of the ‘ b ’ rays (where not compound) up to 75 plus cells 
and 360 plus p (max., 27 cells and 565 /x) ; pits leading to contiguous vessels several to 
each ray cell, variable in shape, frequently angular, oval, or linear-elliptical and the 
latter then often elongated and occasionally spanned by one or more bars, with narrow 
semi-border and wide orifice, the maximum diameter 20 plus fx ; reddish-brown or brown 
gummy infiltration relatively sparse in the ray cells, generally forming plugs at the ends; 
crystals wanting; starch deposits not observed; special oil-bearing secretory cells, com¬ 
parable to those in the longitudinal parenchyma, occasional in the wood rays, resulting 
from the enlargement of ‘upright’ cells; maximum height of the secretory cells along the 
grain 140 plus [x ; contents pale brown. 

Pith flecks occasional, traceable to the occluded mines of dipterous larvae which 
burrow in the cambium. 

Summary. A very light to light, fairly straight to somewhat twisted-grained, fine- 
and even-textured, lustrous, light yellowish-brown or light brown wood, usually with 
darker markings along the grain; undoubtedly requires greater care in seasoning than 
the other species of Machilus herein described as the grain is less regular; comparable 
anatomically to the other species but with finer fibres and lower rays; special oil-bearing 
secretory cells present but smaller and less numerous than in M. macrantha , Nees; a 
timber of the third class. 

Material. Gamble Specimen, No. 6264; Hand Specimen, source unknown, No. 1033. 

Mechanical Properties. Wt. at 12 per cent, moisture content 30 lb. per c. ft. 
Tests carried out by Prof. Everett, at the Civil Engineering College, Sibpur, gave 
the following results: 


Transverse strength , in lb. per sq. in. 

Crushing strength 
parallel to grain , 
in lb. per sq. in. 

Breaking strength . 

Modulus of 
elasticity or 
Young's modulus. 

8,400 

1,259,000 

4,840 


The figures show the timber to be moderately strong. Compared with teak it is 
approximately 4 per cent, below that species in transverse strength, and 48 per 
cent, below it in strength to withstand compression stress parallel to the grain. 

Seasoning. An air-seasoning experiment carried out by the Forest Research 
Institute, Dehra Dun, in co-operation with the Divisional Forest Officer, Darjeel¬ 
ing, showed that the best method was to girdle the trees and allow them to stand 
for two and a half years, followed by six months seasoning in the plank or scant¬ 
lings. Leaving trees girdled for only one year gave nearly equally good results, 
while either seasoning in the log or green conversion resulted in considerable 
splitting taking place. The sawn material should be stacked under cover (Incl. For. 
Rec., vii. pt. i. 14). Some large specimen planks were kiln-seasoned at Dehra Dun 
by S. Fitzgerald without any degrade taking place, the colour of the wood was, 
however, slightly darkened by the process. 

Durability and Adaptability to Treatment* No very definite information 
is available as to its durability. A remark made on the seasoning experiment 
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;vwMk _out in Darjeeling is to the effect that the timber is liable to develop fung 

and, if seasoned in the log, it is liable to borer attack. It has never been anti- 
septically treated. 

Working Qualities. Relatively soft and easy to work to a good finish. It 
takes polish well and should stain nicely. It has darker markings and is of pleasing 
appearance, not dissimilar to oak but for the silver grain which is not conspicuous 
in this species. 

Uses, Present and Prospective. Used for building, as beams, rafters, and 
planking, and also for shingles in Burma. A useful furniture timber and suitable 
for construction as stiles, frames, doors, window sashes, and similar internal work. 


Machilus Gammieana, King 

References. Gamble, Man. Ind. Timb., 566; Gamble, Darj. List, 65 ; Hooker, FI. 


Br. Ind., v. 137, 860. 

Trade and Vernacular Names. Machilus. Vern. Beng. Lali~kawala ; 
Nepal, Lali, jagrikat ; Lepcha, Phamlet. 

Habit and Distribution. A large tree; E . 0. Shebbeare writes that the logs are 
4 ft. and over mid-girth, and that the stems are fairly straight. He remarks that 
in giving this information he refers to a tree known as lali-kawala, which species 
does not flower often but did so in 1921, and that the flowering specimens were 
identified at the Sibpur Royal Botanical Gardens as those of M. Oammieana. 
Found in Sikkim and the forests round Darjeeling. 

Supplies. Brandis reports it as common in Sikkim; E. 0. Shebbeare writes 
that it is already extracted in fairly large quantities to the Darjeeling market 

General Characteristics of the Wood. Pale yellowish- or roseate-grey 
when first exposed, ageing to light grey or pinkish-grey, passing over into pale red 
or pinkish-brown toward the centre of the tree, occasionally with darker streaks, 
lustrous, with smooth silky feel, without characteristic odour or taste, light (sp. gr. 
approx. 0-54), straight-grained, fine- and even-textured. 

Structure of the Wood: 

Growth rings distinct but inconspicuous, delimited by a narrow zone of somewhat 
denser fibrous tissue at the outer margin of the ring, 6-15 per inch. 

Vessels small to very small or extremely small, the orifices not distinct with the naked 
eye, largest through the central portion of the ring, smallest near the outer margin of 
the ring and somewhat smaller at the beginning of the ring, but exhibiting no great 
fluctuation in size within a given growth increment, appearing thick-walled in the 
transverse section at low magnifications (10 X) from encircling parenchyma, open, with 
contiguous rays or separated from the rays by a layer of parenchyma, forming very fine 
straight, close vessel lines along the grain, solitary and in radial rows of 2-4 (mostly 2-3), 
rarely in short double rows, 2 contiguous in the tangential plane or several clustered, quite 
evenly distributed, 10-20 per mm. 2 ; vessel segments 200-850 \x long, rather thin-walled, 
truncate or tailed at one or both ends, the largest 110-130 fx in diameter; perforations 
simple or occasionally scalariform, nearly horizontal to oblique; scalariform perforations 
with 1-10 rather thin, nearly horizontal, sometimes branched bars separated by wider 
openings; inter-vessel pits numerous, large, orbicular to oval or occasionally polygonal 
through crowding, with broad border and lenticular orifice which does not reach to the 
margin of the pit cavity, the maximum diameter 12-17 fx ; pits leading to contiguous rays 
several to each ray cell, variable in shape, frequently squarish, oval, or oblong-elliptical 
andthelatter then horizontally orientated and frequently spanned by one or more vertical 
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wide orifice, the maximum diameter 20 plus 




pith narrow semi-border 
5ses wanting; gummy deposits not observed 
Parenchyma paratracheal, abundant (the vessels appearing thick-walled at low 
(10 X) magnification), in cambiform rows of 4-8 units along the grain, forming a ragged, 
1-several (often 2-3) seriate sheath which is often interrupted by rays and occasionally 
by fibres contiguous to the vessel, not infrequently extending laterally or obliquely and 
uniting adjacent vessels or vessel groups ; cells flattened to conform to the vessel walls, 
the maximum diameter 45-60 \x ; greenish-yellow or olive-brown gummy infiltration 
sparse; crystals wanting; starch deposits frequent; special secretory cells not present in 
the sample examined. 

Fibres non-libriform to semi-libriform, medium-coarse, strongly angled in the trans¬ 
verse section and more or less definitely aligned in radial rows, occasionally contiguous 
to the vessels, somewhat flattened and thicker-walled near the outer margin of the ring, 
sometimes gelatinous, not infrequently septate, 520-1,700ft long, 30-38 (.l in diameter; 
walls 3-7 fx thick; inter-fibre pits scattered, simple, largely confined to the radial walla; 
infiltration not observed. 

Bays not visible with the naked eye, fine, fairly close (6-10 per mm.), separated by 
3-12 fibres, frequently contiguous to the vessels, somewhat darker than the background 
forming a fine close silvery fleck on the radial surface, 1-3 seriate, heterogeneous, roughly 
divisible on the basis of size and composition into two types; (a) narrow rays uniseriate or 
occasionally biseriate through the central portion, less numerous than the broader rays, 
consisting wholly of 'upright' cells, or, where more than three cells high, occasionally 
with one or two rows of * horizontal ' cells in the central portion, attaining a maximum 
height of 4-5 cells and 250 p; ( b) broader rays 2-3 (mostly 2) seriate, consisting of 
'horizontal’ cells and attaining a maximum width of 35-40 ft through the central portion, 
tapering above and below (t) to uniseriate margins of 1-several (mostly 1) rows of 
'upright' cells, occasionally confluent along the grain forming compound rays; height 
of the ‘b’ rays (where not compound) up to 17 plus cells and 500 plus \x (max. 30 cells 
and 835 y ); pits leading to contiguous vessels several to each ray cell, variable in shape, 
frequently squarish, oval, or oblong-elliptical and the latter then horizontally orientated 
and frequently spanned by one or more vertical bars, with narrow semi-border and wide 
orifice, the maximum diameter 20 plus ft; greenish-yellow or olive-brown gummy in¬ 
filtration sparse in the ray cells; crystals wanting; starch deposits frequent; special 
secretory cells not present in the sample examined. 

Pith flecks occasional, traceable to the occluded mines of dipterous larvae which 
burrow in the cambium. 

Summary. A light, straight-grained, fine- and even-textured, light grey, pale red or 
pinkish-brown wood; like most of the timbers of this genus seasons well and works to 
a smooth lustrous surface; very similar anatomically to M. Gamblei , King, but finer- 
textured, with smaller pores, more abundant paratracheal parenchyma, and narrower 
rays; a timber of the third class. 

Material . Gamble Specimen, No. 6542; Hand Specimen, source unknown, No. 1398. 


Mechanical Properties. Wt. at 12 per cent, moisture content 35 lb. per c. ft. 
It is reported by the Public Works Department to be slightly less strong than the 
timber of Quercus lamellosa, which has about 12 per cent, less transverse strength 
than Burma teak. Close-grained and moderately hard to hard. 

Seasoning. It seasons well, as do most woods of this genus. Experiments 
showed that M. odoratissima was best if girdled before felling, a method which 
should be tried with lali -kawala. It should be thoroughly seasoned in the plank or 
scantling before use. 

Durability and Adaptability to Treatment. Very durable. E. O. Shebbeare 
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tcjfefes an instance of a floor-beam, taken out of the old Jalapaliar hospital at 
'arjeeling, which was in sound condition after having been in place thirty years. 
Working Qualities. Easy to saw and works well to a fine finish, taking a good, 
durable polish. It is a decorative wood of light red colour with a tinge of pink. 
Cut on the quarter the rays show as long, parallel, dark lines, even and close 
together, of a rather attractive appearance. 

Uses, Present and Prospective. Very popular in the hills for building 
construction and one of the most important building timbers in Darjeeling. 
It has been used to a limited extent for tea boxes. A sound construction timber 
and a species worth protecting and cultivating. 


Machilus Gamblei, King 

References. Gamble, Man. Ind. Timb., 566; Parker, For. FI. Punj., 425: Kaniilal 
For. FI. U.P., 327; Troup, Silv. Ind. Trees, iii. 788. 

Vernacular Names. Beng. Kawala; Punj. Kharamb. 

Habit and Distribution. A moderate-sized tree, which in the Punjab and 
United Provinces is found up to 5 ft. in girth, and which often branches low. 
E. O. Shebbeare, writing of its occurrence in Bengal, says that the stems are 
fairly straight, but that the average logs would not exceed 3 ft. mid-girth. Found 
from Chamba State eastwards to Bengal, in the sub-Himalayan tracts and outer 
hills, often in shady moist localities. Also found in Assam. 

Supplies. In the Punjab, United Provinces and Bengal it is usual to extract 
the timbers of several species of Machilus together. Not very common in the 
Punjab, more so in swampy localities along the foot-hills of the United Provinces, 
and common in Bengal. Enumerations carried out in the Rajabhatkhawa forests 
of Bengal showed that 10-4 per cent, of the crop of 3 ft. girth trees and over was of 
this species, and as it is found almost entirely in the southern half of the block it 
may be regarded as a very common tree in that locality. E. O. Shebbeare puts 
the annual out-turn from the Buxa Division at 27,400 c. ft., in 9 ft. to 12 ft. logs of 
4 ft. to 6 ft. girth. He remarks that the out-tum of various species of Machilus 
from that division would amount to 48,000 c. ft. per annum. 

General Characteristics of the Wood. Pale yellowish-grey when first 
exposed, ageing to light grey or greyish or pale reddish-brown, sometimes with 
darker streaks; heartwood not distinct; lustrous, with smooth feel, without charac¬ 
teristic odour or taste, light (sp. gr. approx. 0-51), straight-grained, medium-fine- 
and even-textured. 


Structure of the Wood : 


Growth rings distinct but inconspicuous, delimited by a narrow zone of somewhat 
denser fibrous tissue at the outer margin of the ring, 6-15 per inch. 

Vessels medium-sized to small or very small, the orifices not distinct with the naked 
eye, exhibiting little or no variation in size indicative of seasonal growth in the narrow 
rings, in the wider rings generally somewhat larger and more numerous near the inner 
third of the ring, appearing rather thick-walled in the transverse section at low magnifica¬ 
tions (10 X) from encircling parenchyma, open, with contiguous rays or separated from 
the rays by a layer of parenchyma, forming fine, straight, close vessel lines along the 
grain, solitary and in rows of 2-3 (mostly 2), rarely in short double rows, 2 contiguous in 
the tangential plane or several clustered, quite evenly distributed, 10-22 per mm. 1 ; 
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,^^^gments 600-1,065 /x long, rather thin-walled, truncate or abruptly or attenuat „ 
&SSuat the ends, the largest 150-170/x in diameter; perforations simple or occasionally 
sealariform, nearly horizontal to oblique; scalariform perforations with 1-10 rather thin 
nearly horizontal bars separated by wider openings; inter-vessel pits numerous, large, 
orbicular to oval or occasionally polygonal through crowding with broad border and 
lenticular horizontal orifice which does not reach to the margin of the court, the maximum 
diameter 10-13 ja; pits leading to contiguous rays several to each ray cell, variable in 
shape, frequently oval to oblong-elliptical and the latter then horizontally orientated and 
frequently spanned by a number of vertical bars, with narrow or wide semi-border and 
generally wide orifice, the maximum diameter 25 plus/a; tyloses wanting; gummy 
deposits not observed. 

Parenchyma paratracheal, abundant (the vessels appearing rather thick-walled at 
low (10 X) magnification) in cambiform rows of 4—8 units along the grain, forming a 
ragged, 1-several (mostly 1-2) seriate sheath which is often interrupted by rays and not 
infrequently by fibres contiguous to the vessel, occasionally extending laterally or 
obliquely and uniting adjacent vessels or vessel groups; cells flattened to conform to the 
vessel wall, the maximum diameter 45-60/x; orange-brown or reddish-brown gummy 
infiltration sparse; crystals wanting; starch deposits not observed; special secretory 
cells not present in the sample examined. 

Fibres non-libriform to semi-libriform, medium-coarse, strongly angled in the trans¬ 
verse section and more or less definitely aligned in radial rows, occasionally contiguous 
to the vessels, somewhat flattened and thicker-walled near the outer margin of the ring, 
frequently gelatinous over wide tracts, occasionally septate, 1,020-1,830 /x long, 34-38 /x 
in diameter; walls 3-5 /x thick; inter-fibre pits scattered, simple, largely confined to the 
radial walls; infiltration not observed. 

Rays not visible with the naked eye, fine, fairly close (7-10 per mm.), separated by 
3—10 fibres, frequently contiguous to the vessels, somewhat darker than the background 
forming a fine, close silvery fleck on the radial surface, 1-3 seriate, heterogeneous, roughly 
divisible on the basis of size and composition into two types; (a) narrow rays uniseriate 
or occasionally biseriate through the central portion, less numerous than the broader rays, 
consisting wholly of ‘upright’ cells, or, where more than 3 cells high, occasionally 
with one or two rows of ‘horizontal’ cells in the central portion, attaining a maximum 
height of 4-5 cells and 200-215 /x; (6) broader rays 2-3 (mostly 2) seriate, consisting of 
‘horizontal’ cells and attaining a maximum width of,40-45 /x through the central portion, 
tapering above and below (t) to uniseriate margins of 1-several (mostly 1) rows of 
‘upright’ cells, occasionally confluent along the grain forming compound rays; height of 
the ‘ b ’ rays (where not compound) up to 20 plus cells and 500 plus /x (max. 30 cells and 
835 jj) ; pits leading to contiguous vessels several to each ray cell, variable in shape, 
frequently oval to oblong-elliptical and the latter then horizontally orientated and fre¬ 
quently spanned by a number of vertical bars, with narrow or wide semi-border and 
generally wide orifice, the maximum diameter 25 plus /x; orange-brown or reddish-brown 
gummy infiltration fairly abundant in the ray cells, globular for the most part; crystals 
wanting; starch deposits occasional; special secretory cells not present in the sample 
examined. 

Summary . A light, straight-grained, medium-fine- and even-textured, light grey to 
greyish or pale reddish-brown wood; often discoloured with sap-stain resulting from 
oxidation; featured anatomically by distinct but inconspicuous growth rings, medium¬ 
sized to small vessels which are borne for the most part solitary and in radial rows of 
2 and appear thick-walled from encircling parenchyma, relatively thin-walled vessel 
segments equipped with simple or sealariform perforations, the latter with 1-10 rather 
thin bars, abundant paratracheal parenchyma which forms a ragged, l-several seriate 
sheath and occasionally joins neighbouring vessels or vessel groups, medium-coarse- 
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f fibres which are borne in radial rows and are frequently gelatinous and occasionally 
Septate, and narrow, close, heterogeneous rays of two types which form a fine, close, 
handsome fleck on the radial surface; a timber of the third class. 

Material . Gamble Specimen, No. 6540. 

Mechanical Properties. Wt. at 12 per cent, moisture content 33 lb. per c. ft. 
No strength figures are available. Moderately hard and probably sufficiently so 
for sleeper work. 

Seasoning. The timber seasons well and is not very liable to end-splitting or 
surface-cracking. A fairly large consignment of sleepers, of good appearance, 
was "sent for experiment to the Forest Research Institute, Dehra Dun; it was noticed 
that boding the heart of the tree did not cause the sleepers to develop 
end-splits. 

Durability and Adaptability to Treatment. Moderately durable in 
exposed positions; durable under cover. 

Working Qualities. Presents no difficulties to sawing and works to a smooth 
shiny surface. 

Uses, Present and Prospective. E. 0. Shebbeare states that it has been used 
for tea boxes, but that at present it is not well known. A good class timber that would 
make up into nice furniture. There is a very fair quantity available from the 
Rajathatkhawa forests, which, if the experiments now in progress with treated 
sleepers prove successful, could be turned to profitable use. A. trial consignment 
of air-seasoned boards and scantlings should be prepared to test the market value 
of this wood for construction and cheap furniture. 


Machilus macrantha, Nees 

References. Gamble, Man. Ind. Timb., 567; Talbot, For. FI. Bom., ii, 390; Hooker, 
FI. Br. Ind., v. 140, 861; Bedd., For. FI., t. 264. 

Trade and Vernacular Names. Machilus. Vern. Bom. Kan. Gulum,gulmaw ; 
Mad. Can. Oulmavu , kurma; Tam. Kolia maim ; Mai. Uravu ; Trav. Hills, Ana him. 

Habit and Distribution. A large or very large tree, which in Mangalore is 
found 10 ft. in girth and over, but more usually 5 ft. to 8 ft. in girth, with a 20 ft. 
to 25 ft., fairly cylindrical, straight, though somewhat tapering, stem. S. N. J. 
Ratnagar, reporting on this species from the South Kanara Division, Bombay Presi¬ 
dency, estimates the size of the average log at about 50 c. ft. A number of these 
logs were inspected at Ovalakkot Depot in Madras, the average of which was appro¬ 
ximately 8 ft. mid-girth and 25 ft. in length. Found in the Western Ghats from 
the Konkan southwards to the hills of Travancore, up to 7,000 ft. elevation. 

Supplies. Moderately common in the N. Kanara forests of Bombay. Talbot 
states that it is common near Yellapur. The supplies from the Kanara and Manga¬ 
lore Divisions are limited, and probably each coastal division couHnot supply more 
than 25 to 50 tons per annum. Further south in Malabar and N. Coimbatore it is 
more common; C. E. C. Cox, who inspected the Tellichery Ghat forests of the N. 
Malabar Division, reports that it is fairly common in that locality. Available in 
quantity in N. Coimbatore and exported to the Ovalakkot Depot. C. E. C. Cox also 
, mentions that fair quantities are available in the neighbourhood of Quilon and in 
Cochin State. 

General Characteristics of the Wood. Light orange-brown when first 



uniform light reddish-brown or brown; heartwood not 
lustrous, with smooth feel, without characteristic odour or taste, 
approx. 0*52), straight-grained, medium- and even-textured. 


SmUCTTJEE OF THE WOOD: 

Growth rings generally distinct but inconspicuous, delimited by a fairly broad band 
of denser and darker fibrous tissue in the outer part of the ring, 5-10 per inch. 

Vessels medium-sized to small, the orifices not distinct with the naked eye, slightly 
larger at the beginning or through the middle of the ring and grading gradually to some¬ 
what smaller vessels toward the outer margin of the ring but exhibiting little variation in 
size within a given growth increment, plugged with tyloses which glisten by reflected light, 
with contiguous rays on one and frequently on both sides, forming medium-coarse vessel¬ 
lines along the grain partially plugged with brown tyloses, for the most part solitary and 
in radial rows of 2-5 (mostly 2-3) some of which may cross the boundaries of the rings, 
less frequently in double rows or several-clustered, quite evenly distributed, 10-16 
per mm. 2 ; vessel segments 425-935 /x long, medium-thin-walled, truncate or tailed at 
the ends, the largest 180-200 /x in diameter; perforations simple or occasionally scalari- 
form with 1-10, rather thin, nearly horizontal, sometimes branched bars, nearly horizontal 
to oblique; inter-vessel pits numerous, large, orbicular to oval or occasionally polygonal 
through crowding, with broad border and lenticular orifice which does not reach to the 
margin of the pit cavity, the maximum diameter 10-13 fi ; pits leading to contiguous rays 
several to each ray cell, variable in shape, frequently angular, oval, or linear-elliptical and 
the latter then horizontally orientated and occasionally spanned by one or more bars, 
with narrow semi-border and wide orifice, the maximum diameter 25 plus p.; tyloses 
abundant, thin-walled, reddish-brown, occluding the vessels. 

Parenchyma paratracheal and metatracheal, in cambiform rows of 4-8 units along 
the grain, the units occasionally enlarged into oil-containing secretory cells which are 
conspicuous in the transverse section owing to their size; (a) paratracheal parenchyma 
forming a ragged, 1-several (often 2-3) seriate sheath which is often interrupted by rays 
and sometimes by fibres contiguous tothe vessel, usually m ost abundant on the radial sides 
of the vessels where it extends beyond contiguous rays and not infrequently unites adjacent 
vessels or vessel groups; cells flattened to conform to the vessel walls, the maximum 
diameter 56-60 /x; (b) metatracheal parenchyma sparse or wanting, the cells scattered 
in the tracts of fibrous tissue, with maximum diameter of 40-45 fi ; reddish-brown gummy 
infiltration abundant in both types of parenchyma; crystals wanting; starch deposits not 
observed; special oil-bearing secretory cells fairly numerous, scattered, solitary or rarely 
two contiguous (x), confined for the most part to the lateral (radial) margins of the paren¬ 
chymatous sheaths encircling the vessels, rarely in the fibrous tracts; maximum diameter 
(#) of the secretory cells 70-85 /x; contents oily,“pale lemon-yellow. 

Fibres non-Libriform to semi-libriform, coarse, strongly angled in the transverse 
section and definitely aligned in radial rows, occasionally contiguous to the vessels, 
somewhat flattened and thicker-walled in the outer portion of the ring, frequently 
gelatinous over wide tracts, occasionally septate, 1,060-1,915 /x long, 40-45 /x in diameter; 
walls 3-5 /x thick; inter-fibre pits scattered, simple, largely confined to the radial walls; 
reddish-brown gummy infiltration occasional in the fibre lumina. 

Bays not distinct with the naked eye, medium fine, fairly close (7-10 per mm.), 
separated by 2-10 fibres, frequently contiguous to the vessels, somewhat darker than the 
background forming a fine, close fleck on the radial surface, 1-3 seriate, heterogeneous, 
roughly divisible on the basis of size and composition into two types; (a) narrow rays 
uniseriate or occasionally biseriate through the central portion, much less numerous than 
the broader rays, consisting wholly of ‘ upright ’ cells, or, where more than 3 cells high, 
occasionally with 1-3 rows of * horizontal ’ cells in the central portion, attaining a maxi- 
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leight of 5-6 cells and 220-240 fi ; (6) broader rays 2-3 (mostly 2) seriate and con- 
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_ of ‘ horizontal ’ cells and attaining a maximum width of 45-50 y, through the central 
portion, tapering above and below (() to uniseriate margins of 1-several (mostly 1) rows 
of ‘upright’ cells, occasionally confluent along the grain forming compound rays; height 
of the ‘b’ rays (where not compound) up to 20 plus cells and 500 plus (max. 28 cells 
and 735 /x) ; pits leading to contiguous vessels several to each ray cell, variable in shape, 
frequently angular, oval, or linear-elliptical and the latter then horizontally orientated 
and occasionally spanned by one or more bars, with narrow semi-border and wide orifice, 
the maximum diameter 25 plus /x; reddish-brown gummy infiltration very abundant in 
the ray cells; crystals wanting; starch deposits not observed; special oil-bearing secretory 
cells comparable to those in the longitudinal parenchyma fairly frequent in the wood 
rays, marginal, resulting from the enlargement of occasional ‘upright’ cells; maximum 
height of the secretory cells along the grain 150 plus y ; contents oily, pale lemon-yellow. 

Pith flecks occasional, traceable to the occluded mines of dipterous larvae which 
burrow in the cambium. 

Summary. A fight, straight-grained, medium- and even-textured, uniform, light 
reddish-brown or brown wood; rather lustrous on the smoothed surface; comparable 
to the other species of Machilus herein described but coarser-textured, with larger pores, 
coarser fibres, and a higher tylosic and infiltration content; featured also by the presence 
of enlarged parenchyma and ray cells which function as secretory organs and contain 
a pale lemon-coloured oil; a good, non-ornamental timber of the third class. 

Material. Gamble Specimen, No. 4585. 


Mechanical Properties. Wt. at 12 per cent, moisture content 33 lb. per c. ft. 
Gamble, quoting Bourdillon, gives P = 408, or approximately 50 per cent, below 
that for teak. It is therefore not dissimilar in strength to M. odoratissima, which 
is found in the Himalaya, Assam, and Burma. It is, however, harder and not 
quite so even-grained. 

Seasoning. The timber inspected at Ovalokkot was being seasoned in the log 
and showed no signs of splitting. P. R. Madan remarks that the logs should be 
converted green and the planks and scantlings seasoned in water, and that by this 
method the timber is rendered more durable. S. N. J. Ratnagar states that the 
local practice in the South Kanara Division is to season the logs immersed in 
water before hollowing them out for dug-outs. 

Durability and Adaptability to Treatment. It is reported from all 
quarters as fairly durable, and according to F. R. Madan its durability is increased 
by water seasoning. 

Working Qualities. Easy to saw, both in a green and dry state. If cut on 
the quarter it presents an insignificant silver grain. It planes to a dull, smooth 
surface; from the use to which it is put it is not the class of timber that would 
require polishing. 

Uses, Present and Prospective. Used in house building as planks, rafters, 
and scantlings. F. J. Colley, of the New Malabar Timber Yards and Sawmills, states 
that it is used in Calicut in cheap buildings as flooring and ceiling boards, and for 
boats and packing cases. In N. Kanara it is used for dug outs. Provided it lends 
itself to antiseptic treatment it should be useful for railway sleepers. 


LITSAEA, Lamk. 

References. Brandis, Ind. Trees, 535-544; Hooker, FI. Br. Ind., v. 155-180; Troup, 


Ind. Woods and Uses, 179-180; Beekman, Proef. Bosch., Java, Med. v. 104-108; van 
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Houtsoorten Nederlandsch Oost-Indie (1906), 207; Heyne, Nutt. Pla: 

, Deel 1.664-670; Moll, Mile. Holzes, v. 267-292, et al .; Ridley, FI. Mai. Peiiin., iii, 
112-131; Lecomte, Bois Indo-Cli., 89-90; Foxw., Phil. Woods, Phil Jour. Sci., C, 
Botany, ii (1907), 376; Kanehira, Iden. Phil. Woods, 47; Schn., Com. Woods Phil., 110- 
112; Whitford, For. Phil., ii. 32; Kanehira, Anat. Char. Form. Woods, 180; Posthumus, 
Anat. Onderzoek van Japansche houtsoorten, Diss., Leiden (1874); Kanehira, Iden. 
Imp. Jap. Woods, 48; Boulger, Wood, 132, 136, 211; Howard, Timb. World, 152-153; 
Stone, Timb. Com., 175-176; Winn, Timb., 38,110 ; Perrot, Etude histol. des Laurac6es, 
Diss., Paris (1891), 52. 


Size and General Distribution. Evergreen or rarely deciduous trees or 
shrubs with alternate or occasionally opposite or sub-opposite, penni-veined or in 
some species triple-veined leaves, dioecious flowers with or without bracteoles, 
borne in 4-6 (rarely more) flowered heads and drupaceous or succulent fruits 
seated on a greatly enlarged perianth tube. The pedicels of the pistillate flowers 
lengthen after the blossoming period and the fruits are borne in umbellate clusters. 
Litsaea embraces between 150 and 200 species, widely distributed in tropical and 
sub-tropical Asia, Australia, and the Pacific Islands, a few species occurring in 
America and Africa. Approximately 50 species are included in the Indian 
flora, 3 of which are commercial trees of secondary importance. Oils used for 
illumination and with reputed medicinal value are expressed from the fruit of 
several of the Indian species, and the bark of L. sebijera , Pers., is bruised, mixed 
with goat’s milk, and applied externally for sprains and bruises. Several of the 
Philippine species, especially L. obtusata , F.-Vill., produce the wood known as 
baticulin which is prized in the Orient for carving and sculpture, especially for 
sacred images. 

Timber Species. 1 . L. sebijera , Pers.; 2. L. polyantha , Juss.; 3. L. umbrosa, 
Nees. 

General Features of the Wood. Creamy or yellowish-white through shades 
of greenish-yellow and yellowish- or olive-grey to olive-brown or greyish-brown, 
frequently with darker lines along the grain traceable to seasonal increments, the 
occluded mines of cambial borers, or to discoloration from incipient decay; 
heartwood not distinct or scarcely marked off from the sapwood; the greenish tint 
grows less pronounced upon exposure but the wood may darken appreciably; 
lustrous when first exposed but becoming dull with age; unscented or with an 
unpleasant odour when fresh, without characteristic scent or taste when dry; very 
light to moderately heavy, soft to moderately hard, straight-grained or nearly so 
or somewhat wavy-grained in the radial plane, fine to medium-coarse and even- 
textured. Growth rings generally present, inconspicuous or relatively conspicuous, 
delimited by light lines or a darker zone of somewhat denser fibrous tissue in the 
outer portion of the ring. Vessels medium-sized to small or very small, largest at 
the beginning or through the central portion of the ring and grading gradually to 
smaller vessels toward the outer margin, but exhibiting no great variation in size 
within a given growth increment, encircled by parenchyma which forms a narrow 
halo at low magnifications or appearing thick-walled from encircling parenchyma, 
open or occasionally plugged with tyloses, for the most part solitary and in short 
radial rows of 2-3; vessel segments thin- to medium-thick-walled; perforations 
simple or less frequently scalariform or reticulate, nearly horizontal to oblique; 
scalariform perforations with 5-15 thin bars; inter-vessel pits coarse. Parenchyma 
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acheal and occasionally metatracheal, in cambiform rows of 2-8 units al 
grain; (a) paratracheal parenchyma relatively sparse to abundant, forming a 
narrow or fairly wide sheath or tract about the vessels and vessel groups, in the latter 
case most abundant on the radial margins of the vessels and not infrequently uniting 
vessels or vessel groups laterally; (6) metatracheal parenchyma sparse or wanting; 
special enlarged oil-containing secretory cells present in some species, scattered or 
rarely 2 contiguous, marginal in the parenchyma tracts or rarely contiguous to 
the vessels; contents lemon- or orange-yellow. Fibres non-libriform, medium- 
coarse, strongly angled in the transverse section and more or less definitely aligned 
in radial rows, generally somewhat smaller and thicker-walled in the outer portion 
of the ring, non-gelatinous or gelatinous over wide tracts, frequently septate; 
inter-fibre pits simple, confined for the most part to the radial walls. Rays not 
visible or scarcely visible with, the naked eye, medium-fine to fine, normally spaced, 
1-few (mostly 1-5) seriate, heterogeneous, divisible on the basis of size and com¬ 
position into two sorts, scarcely darker than the background forming a fine 
relatively inconspicuous fleck on the radial surface; infiltration sparse in the ray 
cells; crystals not observed; special oil-bearing secretory cells, comparable to those 
in the longitudinal parenchyma, sometimes present in the rays, marginal, resulting 
from the enlargement of 'upright' cells. Pith flecks frequent in some species, 
traceable to the occluded borings of insects which burrow in the cambium. 

Remarks. Medium-soft and light woods of little character; subject to insect 
and fungal attack; somewhat refractory to seasoning but working well under tools; 
suitable for the cheaper types of interior construction; in the Philippines, certain 
kinds are prized for wood-carving. 


MACROSCOPIC KEY TO COMMERCIAL SPECIES 

1. Wood yellowish-grey or olive-grey to olive-brown or greyish-brown, the 
olive tint generally distinct ........ 2 

1. Wood light brownish-yellow to brownish-grey or grey, the olive tint 
wanting or scarcely noticeable ...... L . umbrosa 

2. Pores scarcely distinct with the naked eye, encircled by a distinct halo 
of parenchyma (10 x) ; wood very light to light (sp. gr. approx. 0*45) 

L . polyantha 

2. Pores not distinct with the naked eye; halo of parenchyma indistinct 
or wanting (10 x) ; wood moderately heavy (sp. gr. approx. 0-67) L. sebifera 


MICROSCOPIC KEY TO COMMERCIAL SPECIES 

1. Vessel perforations in part scalariform; paratracheal parenchyma abun¬ 
dant ; special oil-bearing cells present; fibres thin-walled (3-5 y) . . 2 

1. Vessel perforations simple; paratracheal parenchyma sparse; special oil¬ 
bearing cells absent; fibres thick-walled (5-9 /x) . . . . L. sebifera 

2. Maximum tangential diameter of the largest vessels more than 150 y\ 
vessels 9-16 per mm. 2 ; rays 1-5 seriate, the maximum width 55- 
A 4 ......... L. polyantha 

2. Maximum tangential diameter of the largest vessels less than 150 y; 
vessels 11-33 per mm. 2 ; rays 1-3 seriate, the maximum width 
40-50 y . . . . . . L. umbrosa 


x 
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sebifera, Pars. 

Syn. Litsaea chinensis, Lamk. 

References. Gamble, Man. Ind. Timb., 570; Talbot, For. FI. Rom., ii. 395; Witt, 
Desc. List. Nor. & Berar Giro. C.P., Serial No., 471; Haines, For. FI. Chota Nagpur, 153; 
Parker, For. FI. Punj., 428 (L. chinensis) ; Kanjilal, For. FI. U.P., 329 ; Rodger, For. 
Pro. Burm., 44; Parkinson, For. FI. Andam., 226 (L. chinensis); Troup, Silv. Ind. 
Trees, iii. 795-797; Troup, Ind .Woods and Uses, 179-180; Heyne, Nutt. Planten, 2. I>ruk, 
I. 664-665 (L. chinensis) ; Moll, Mik. Holzes, v. 267-276 (L. chinensis) ; Ridley, FI. Mai. 
Penin.,iii. 128. 

V ernacular Names. Beng. Kukur chita; Lepcha, Suppatnyok ; Bom. Maida- 
lahcvdi ; Bunn. Ondon\ S. Ten. Tagu-shaw ; Sh. Mai-ong-tong, mai-mi-myen ; C.P. 
Maida-lakri, lenjo, lenja ; Mad. Tel. Narra alagi ; Tam. Elumpurulcki; Punj. Mai- 
dasak, rahan ; U.P. Hindi, Maidalahri ; Dun, Chandna ; Santal Parganahs, Chiur , 
menda. 

Habit and Distribution. A small or moderate-sized tree, according to 
locality. Parker states that in the Punjab it grows 4 ft. to 5 ft. in girth, with a 
20 ft. bole; it is found of about the same size in Bengal and in the United and 
Central Provinces. Small in Chota Nagpur, and variable in size in the Bombay 
Presidency. In Burma it grows to a rather larger size, up to 6 ft. in girth, with 
a 25 ft. stem. Found widely distributed, from the Rawalpindi Division in the 
Punjab to the east of Bengal, and in the sub-Himalayan tracts and adjacent plains. 
Throughout the dry forests of India, in the Central Provinces, Chota Nagpur, 
Konkan, N. Kanara forests, South India and Burma. 

Supplies. Not very common in the Punjab, less so than L . polyantha. 
Moderately common in the United Provinces, especially in the Dun and Saharanpur 
forests, in shady ravines, from which localities moderate quantities are available. 
Scarce in Chota Nagpur and nowhere common in the Central Provinces. Rodger, 
grouping the Litsaea species together, estimates that Burma could supply 
500 tons annually. Not uncommon in N. Kanara in Bombay, but generally found 
in remote forests. Talbot states that it is common in the Siddapore and Kumta 
Ranges of Kanara. 

General Characteristics of the Wood, yellowish-grey or olive-grey to 
olive-brown or greyish-brown, generally with darker lines traceable to seasonal 
increments and often streaked with the occluded borings of insects in the cambium; 
heartwood not distinct; lustrous when first exposed but becoming dull with age, 
with fairly smooth feel, without characteristic odour or taste, moderately heavy 
(sp. gr. approx. 0-67), fairly straight-grained or somewhat wavy-grained in the 
radial plane, medium- and quite even-textured. 

Structure of the Wood : 

Growth rings distinct and relatively conspicuous, often variable in width at different 
points along the circumference, delimited by a light line, 5-10 per inch. 

Vessels medium-sized to small or very small, the orifices of the larger not distinct 
with the naked eye, largest through the central portion of the ring, smallest in the outer 
portion of the ring and somewhat smaller at the beginning of the ring but exhibiting no 
great variation in size indicative of seasonal growth, encircled by parenchyma and 
appearing thick-walled at low magnifications (10 X), open or occasionally plugged with 
tyloses, with contiguous rays on one but seldom on both sides or separated from the rays 
by intervening parenchyma, forming fine, straight, close vessel lines along the grain, for 
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lost part in radial rows of 2-6 (mostly 2-3), some of which may cross the .- K 
idaries, less frequently solitary, in short double rows, or several clustered, quite 
evenly distributed, 14-32 per mm. 3 ; vessel segments 250-720 y long, medium-thin-walled, 
truncate or abruptly or attenuately tailed at one or both ends, the largest 150-165 /a in 
diameter; perforations simple, nearly horizontal to oblique; inter-vessel pits numerous, 
large, orbicular to oval-elliptical or somewhat polygonal through crowding, with wide 
border and short lenticular orifice, the maximum diameter 10-13 y ; pits leading to conti¬ 
guous rays usually numerous to each ray cell, generally crowded forming a reticulate 
pattern, rounded, frequently orbicular to oval, with narrow semi-border and wide orifice, 
the maximum diameter 15—23 y ; tyloses occasional, thin-walled, pale yellowish-brown, 
rarely with starch grains or yellowish-brown, gummy inclusions; reddish- or yellowish- 
brown deposits sometimes present along the vessel walls. 

Parenchyma paratracheal, relatively sparse (the vessels appearing thick-walled at 
low magnifications), in cambiform rows of 2-8 units along the grain, forming a narrow, 
ragged, 1-2 (mostly 1) seriate sheath about the vessels or vessel groups which is frequently 
interrupted by rays and fibres contiguous to the vessel; cells flattened to conform to the 
vessel wall, the maximum diameter 40-45 y ; yellowish-brown gummy infiltration occa- 
sionally present; crystals not observed; starch deposits frequent. 

Fibres semi-libriform to libriform, medium-coarse, strongly angled in the transverse 
section but not definitely aligned in radial rows, frequently contiguous to the vessels, 
somewhat smaller and thicker-walled in the outer portion of the ring, non-gelatinous or 
with a thin gelatinous tertiary layer, frequently septate, 600-1,870 y long, 30-38 y wide; 
walls 5-9 y thick; inter-fibre pits simple, largely confined to the radial walls, with short! 
slit-like, oblique orifice; small deposits of yellowish-brown gummy infiltration sometimes 
present in the fibre lumina; starch grains occasional. 

Rays scarcely visible with the naked eye, medium-fine, 5-7 per mm., separated by 
2-15 fibres, frequently contiguous to the vessels, scarcely darker than the background 
forming a relatively conspicuous fleck on the radial surface, 1-4 seriate, heterogeneous, 
divisible on the basis of size and composition into two types: (a) narrow rays uniseriate,' 
very sparse, consisting wholly of ‘upright’ cells, 1-5 cells and up to 200- 250 y in height; 
(6) broader rays 2-4 (mostly 3) seriate and attaining a maximum width of 65-75 y and 
consisting wholly of ‘ horizontal ’ cells through the central portion or rarely with ‘ upright ’ 
cells along the flanks, tapering above and below (<) to uniseriate margins of 1-several 
(mostly 1) rows of ‘upright’ cells or the marginal rows of cells little different from those 
in the body of the ray, rarely confluent along the grain forming compound rays; height 
of the ‘b’ rays (where not compound) up to 18 plus cells and 700 plus y (max., 24 cells 
and 750 y) ; pits leading to contiguous vessels usually numerous to each ray cell, generally 
crowded forming a reticulate pattern, rounded, frequently orbicular to oval, with narrow 
semi-border and wide orifice, the maximum diameter 15—23 y ; yellowish-brown gummy 
infiltration relatively sparse, restricted to occasional cells; crystals not observed; starch 
deposits extremely abundant. 

Pith flecks abundant, traceable to the occluded mines of dipterous larvae which 
burrow in the cambium. 

Summary. A moderately heavy, fairly straight-grained or somewhat wavy-grained 
in the radial plane, medium- and even-textured, yellowish-grey, olive-grey, olive-brown, 
or greyish-brown wood; similar to L. polyantha, Juss., but harder and more durable! 
with more pronounced seasonal increments, smaller vessels, less abundant paratracheal 
parenchyma, thicker-walled fibres, and somewhat wider, lower rays; a timber of the 
third class. 

Material. Gamble Specimen, No. 6231; Hand Specimen, source unknown, No. 452. 

Mechanical Properties. Wt. at 12 per cent, moisture content 43 lb. per c. ft. 
No strength figures are available. Moderately hard. 
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oning. All records state that the timber seasons well. Our own experience^ 
hat, if left in the log, it is liable to develop heart-shake, and therefore green 
conversion and slow seasoning of the converted material is advocated. 

Durability and Adaptability to Treatment. * The timber is durable and to 
a fair extent immune to insect attack. It has never been antiseptically treated, 
nor would it generally be necessary to treat it. 

Working Qualities. It presents no difficulty in sawing; if cut on the quarter 
it shows a fair silver grain. Cut on the tangent it is light grey-olive or brown- 
olive in colour, in some cases marked with darker lines, giving it an attractive 
appearance. It works to a dull surface, but takes a good polish. 

Uses, Present and Prospective. The tree is so scattered in many localities 
that it is not in great demand. In Burma, with other timbers of this genus, it is used 
for'house building, furniture, oars and agricultural implements, and in S. Tenas- 
serim for rubber boxes. Where supplies are available its use might be extended 
to cabinet work and furniture, as selected pieces are of a distinctly ornamental 
character. 


Litsaea polyantha, Juss. 

References. Gamble, Man. Ind. Timb., 571; Parker, For. FI. Punj., 429; Kanjilal, 
For. FL U.P., 330; Haines, For. FI. Chota Nagpur, 153; Rodger, For. Pro. Burm., 
44; Ind. For. Rec., v, pt. i, 4; ix, pt. v, 40; Troup, Silv. Ind. Trees, in. 797-798; 
Troup, Ind. Woods and Uses, 179; Heyne, Nutt. Planten, 2. Druk, I. 667; Moll, Mik. 
Holzes, v. 289-292; Ridley, FI. Mai. Penin., iii. 118; Wiesner, Rohstoffe, Bd. ii (1918), 
390. 

Vernacular Names. Ass. Hingla , Jiunalu, simlu ; Cachar, Huara; Garo, 
Bolbelc ; Beng. Kakurchita ; Nep. Ratmanti, kadmero ; Lepcha, Suphut ; Burm. 
Ondon , ondon-laukya , laukya ; S, Ten. Taguni ; Ruby Mines, Taungkaukno ; Kc. 
Masa-magu; C.P. Lenja ; Gondi, Menda, kari, leja; Punj. Ohian; U.P. Hindi, 
Meda , gwa, sangran , kari , kakuri; Dehra Dun, Karkawa , karku ; Mai Paharia, 
Baglai ; Uriya, Mosonea ; Sant. Pojoh. 

Habit and Distribution. A small to moderate-sized tree, which in S. Tenas- 
serim in Burma is found up to 6 ft. in girth, with a 25 ft. bole, and in the Punjab and 
United Provinces up to 4 ft. to 5 ft. in girth, with a 20 ft. bole. E. 0. Shebbeare, 
writing of its occurrence in Bengal, says that logs of 4 ft. to 6 ft. girth and from 
9 ft. to 12 ft. length are available, but that they are not very straight. Small in 
Chota Nagpur. Found in the Salt Range -and from Rawalpindi District eastwards 
to Assam, in the sub-Himalayan tracts and adjacent plains; in Chota Nagpur, 
Orissa and the Cirears; in the North Chanda, Bilaspore and Raipur Divisions of 
the Central Provinces and in Burma. Possibly in the Berar Circle, according to 
Witt. 

Supplies. Fairly common in the Punjab, more so than L. sebifera ; moderate 
supplies may be expected from the United Provinces; it is very common in scrub 
forests of the Dun and Siwaliks and up valleys in the Hills; moderately common in 
Assam; E. O. Shebbeare gives the annual out-turn from the Buxa Division of Bengal 
as 17,500 c. ft., in logs of 4ft. to 6ft. girth and 12ft. length. Rodger estimated that 
500 tons could be supplied annually of different species of Litsaea in Burma. 
Found throughout Chota Nagpur in valleys and along streams, but nowhere 
common. Scarce in the Central Provinces. 
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Photomicrograph by H. P. Brown 
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LAURACEAE 

ttjfacm&u Characteristics op the Wood. Yellowish-grey or oiive-gre; 
olive-brown or greyish-brown, frequently with darker hnes traceable to seasonal 
increments, turning much darker with age; heartwood not distinct; lustrous when 
first exposed but becoming dull with age, with fairly smooth feel, without charac¬ 
teristic odour or taste, very light to light (sp. gr. approx. 0-45), fairly straight¬ 
grained or somewhat wavy-grained in the radial plane, medium-coarse and quite 
even-textured. 


Structure op the Wood: 

Growth rings distinct but relatively inconspicuous, often very variable in width at 
different points along the circumference, delimited by a darker zone of somewhat denser 
fibrous tissue in the outer portion, 2-7 per inch. 

Vessels medium-sized to small or very small, the orifices of the larger scarcely distinct 
with the naked eye, largest at the beginning of the ring and grading gradually to smaller 
vessels toward the outer margin but exhibiting no great variation in size indicative of 
seasonal growth, encircled by parenchyma which forms a narrow halo at low magnifica¬ 
tions (10 x), open or occasionally plugged with tyloses, with contiguous rays on one but 
seldom on both sides or separated from the rays by intervening parenchyma, forming 
medium-fine, straight vessel lines along the grain, for the most part solitary and in radial 
rows of 2-4 (mostly 2-3), occasionally in short double rows or several clustered, quite 
evenly distributed, 9-16 per mm. 2 ; vessel segments 200-850 /x long, thin-walled, truncate 
or abruptly or attenuately tailed at the ends, the largest 185—200 [x in diameter; perfora¬ 
tions simple and occasionally scalariform or reticulate, nearly horizontal to oblique; 
scalariform perforations with 3-8 bars; inter-vessel pits numerous, large, orbicular to 
oval-elliptical or somewhat polygonal through crowding, with wide border and linear- 
lenticular horizontal orifice, the maximum diameter 14-17 /x; pits leading to contiguous 
rays several to many to each ray cell, variable in shape, frequently oval to linear- 
elliptical and then usually horizontally orientated, with harrow or wide semi-border and 
wide or narrow orifice, the maximum diameter 35 plus /a ; tyloses occasional, thin-walled, 
pale yellowish-brown; gummy inclusions not observed; yellowish-white deposits occa¬ 
sional in Sample 826; see under Material. 

Parenchyma paratracheal, abundant (appearing as a narrow halo about the vessels 
at low magnifications), in cambiform rows of 2-8 (frequently 3—4) units along the grain, 
forming a ragged, 1-several (mostly 2-several) seriate tract about the vessels or vessel 
groups which is often interrupted by rays contiguous to the vessel, frequently extending 
laterally or obliquely and uniting adjacent vessels or vessel groups; cells angular, flattened 
where contiguous to the vessel wall, the maximum diameter 60-72 /x; gummy infiltration 
sparse in the parenchyma cells, pale yellowish-brown; crystals not observed; starch 
deposits very abundant; special oil-bearing secretory cells fairly abundant, scattered, 
solitary or rarely 2 contiguous (x), marginal in the parenchyma tracts or rarely contigu¬ 
ous to the vessels; maximum diameter of the secretory cells ( x ) 70-85/x; maximum height 
along the grain 170-190 /x; contents lemon-yellow. 

Fibres non-libriform to semi-libriform, medium-coarse, strongly angled in the 
transverse section and definitely aligned in radial rows, never contiguous to the vessels, 
somewhat flattened and thicker-walled in the outer portion of the ring, non-gelatinous, 
non-septate, 850-1,615 /x long, attenuate, 34-38/x wide; walls 3—5 y. thick; inter-fibre pits 
scattered, simple, largely confined to the radial walls; fibre lumina empty. 

Rays scarcely visible with the naked eye, medium-fine, normally spaced (5-7 
per mm.), separated by 2—10 fibres, frequently contiguous to the vessels, scarcely darker 
than the background but forming a relatively conspicuous fleck on the radial surface, 
1-5 seriate, heterogeneous, divisible on the basis of size and composition into two types; 
(a) narrow rays uniseriate, very sparse, consisting wholly of ‘ upright ’ cells or occasionally 
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orizontal’ cells, 1-5 cells and up to 170-200 y, in height; (b) broader rays 23 
(mostly 3-4) seriate and attaining a maximum width of 55-65 /a and consisting wholly of 
‘ horizontal ’ cells through the central portion or with occasional ‘upright’ cells along the 
flanks, tapering above and below (t) to uniseriate margins of 1-several (mostly 1) rows 
of ‘ upright ’ cells or the marginal rows of cells little different from those in the body of the 
ray, rarely confluent along the grain forming compound rays; height of the ‘b’ rays 
(where not compound) up to 25 plus cells and 570 plus /a (max., 33 cells and 835 /a); pits 
leading to contiguous vessels several to many to each ray cell, variable in shape, frequently 
oval to linear-elliptical and then usually horizontally orientated, with narrow or wide 
semi-border and wide or narrow orifice, the maximum diameter 35 plus p; reddish-brown 
gummy infiltration sparse in the ray cells; crystals wanting; starch deposits occasional 
but not as abundant as in the longitudinal parenchyma; special oil-bearing secretory cells 
comparable to those in the longitudinal parenchyma occasional in the wood rays, marginal, 
resulting from the enlargement of ‘upright’ cells; maximum height of the secretory cells 
along the grain 100 /a ; contents lemon-yellow. 

Pith flecks not observed. 

Summary. A light, fairly straight-grained, medium-fine and quite even-textured, 
yellowish-grey, olive-grey, olive-brown, or greyish-brown wood; lustrous when first 
exposed but darkening with age and becoming dull; very prone to insect attack; featured 
anatomically by distinct but relatively inconspicuous growth rings which often vary 
greatly in width at different points along the circumference, medium-sized to small or 
very small vessels which are borne for the most part solitary and in radial rows of 2-4 
(mostly 2-3) and are encircled by a narrow halo of parenchyma, thin-walled vessel 
segments with simple or occasionally latticed or reticulate perforations, abundant para- 
tracheal parenchyma in 1-several seriate, ragged tracts, medium-coarse thin-walled 
tapering fibres aligned in radial rows, medium fine, 1-5 seriate, heterogeneous rays of two 
types which form a relatively conspicuous fleck on the radial surface, and special oil-bearing 
secretory cells in the longitudinal and ray parenchyma; a timber of the second class. 

Material. Gamble Specimen, No. 6220; Hand Specimen, source unknown, No. 826. 

Mechanical Properties. Wt. at 12 per cent, moisture content 26 lb. per c. ft. 
No strength figures are available. Moderately hard, but softer than L. sebifem. 

Seasoning. The timber is not really difficult to season, as cracking, splitting 
and twisting are negligible, though discoloration and decay are often serious. An 
air-seasoning experiment was carried out by the Forest Research Institute in co¬ 
operation with the Bengal Forest Officers in the Buxa Division, from which it was 
ascertained that green conversion gave the best results. Seasoning in the log 
resulted in excessive decay and insect attack. C. Y r . Sweet, who carried out the 
final inspection, states that ‘if the logs are converted immediately after felling, and 
if the timber is stacked openly and in such a manner as to reduce the liability 
to white-ant attack, fairly good results should be obtained’ (Ind. For. Rec., ix, 
pt. v, 40). 

Durability and Adaptability to Treatment. Not durable and readily 
attacked by fungi and insects. The logs felled for the seasoning experiments were 
found to have been bored by the larvae of a Cossid moth, working in the living tree. 
The type specimens in the Wood Museum at Dehra Dun have also suffered severely 
by borers. The structure of the timber indicates that it would not be easy to treat 
with an antiseptic. 

Working Qualities. It presents no difficulties to sawing, and works quite 
easily, being close and straight-grained; not a very attractive timber; turns 
a much darker brown on exposure. 
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Present and Prospective. It is not much in use; Rodger states that 
with other Litsaea species it is used in Burma for house building, furniture, oars 
and agricultural implements. It is used to a limited extent in Assam for tea boxes. 
In Bengal it is used for the same purpose, but is not popular; E. O. Shebbeare writes 
that it is unpopular even for orange boxes, which trade usually absorbs what is 
left over from the tea chest business. When converted into scantlings and rafters 
and seasoned, it strikes one as a fair timber, suitable for internal construction. 


Litsaea umbrosa, Nees 

References. Gamble, Man. Ind. Timb., 573; Parker, For. FI. Punj., 430; Kanjilal, 
For. FI. U.P., 331; Nees, Syst. Laurin., 623. 

Vernacular Names. Punj. Chirindi; U.P. Hindi, Kanwala, shurur , sara , 
chirara ; Nep. Pooteli . 

Habit and. Distribution. A moderate-sized tree, which in the Punjab 
usually grows from 20 ft. to 25 ft. in height, with a 3ft. to 4 ft. girth, and to about the 
same size in Jaunsar and Tehri-Garhwal in the United Provinces. Found from the 
Indus eastwards to Sikkim, the Khasia Hills, and also near Maymyo in Burma. 

Supplies. Common in the Punjab from 4,000-8,000 ft., in the Kangra and Kulu 
Divisions, Chamba State, and less common in Rawalpindi and Hazara. Parker 
states that it would be difficult to exploit except from Rawalpindi, Hazara, and 
Kangra. Common in Jaunsar and Tehr-Garhwal, but somewhat expensive to 
extract from these localities. 

General Characteristics of the Wood. Light brownish-yellow to brownish- 
grey or grey, somewhat darker toward the centre and often striated with narrow 
darker lines which may be traceable to discoloration; heartwood not distinct; 
lustrous when first exposed but becoming dull with age, with fairly smooth feel, 
without characteristic odour or taste, very light to light (sp. gr. approx. 0*47), 
straight-grained or nearly so, fine- and even-textured. 


Structure of the Wood : 

Growth rings distinct but relatively inconspicuous, often very variable in width at 
different points along the circumference, delimited by a narrow darker zone of somewhat 
denser fibrous tissue near the outer margin, 8-12 per inch. 

Vessels small to very small, the orifices of the larger appearing relatively small with 
a hand-lens (10 x), largest through the central portion of the ring, smallest in the outer 
portion of the ring, and somewhat smaller at the beginning of the ring, but exhibiting no 
great variation in size indicative of seasonal growth, encircled by parenchyma and appear¬ 
ing thick-walled at low magnifications (10 x) and not infrequently joined by parenchyma, 
open or plugged with tyloses, often with contiguous rays on one but seldom on both sides 
or separated from the rays by intervening parenchyma, forming very fine, close vessel 
lines along the grain, for the most part solitary, less commonly in radial rows of 2-3 
(mostly 2) or 2-several contiguous in the tangential plane, rarely in short double rows, 
quite evenly distributed, 11-33 per mm. 2 ; vessel segments 300-640 (jl long, medium- 
thick-walled, truncate or abruptly or attenuately tailed at the ends, the largest 100-110 ft 
in diameter; perforations simple or scalariform, nearly horizontal to oblique; scalariform 
perforations with 5-15 thin, often forked bars; inter-vessel pits numerous, orbicular to 
oval or angled through crowding, with wide border and short lenticular orifice, the maxi¬ 
mum diameter 6-8 fi ; pits leading to contiguous rays several to many to each ray cell, 
often crowded forming a reticulate pattern, rounded, frequently orbicular to oval, with 
narrow to medium-wide border and wide orifice, the maximum diameter 10-20 plus fi ; 
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-■- 18 occasional, superposed, thin-walled, pale yellowish-brown; yellow or yellowish- 

brown gummy inclusions sometimes present. 

Parenchyma paratracheal and metatracheal, in cambiform rows of 2-8 (mostly 2-5) 
units along the grain, the units occasionally enlarged into oil-containing secretory cells 
which are conspicuous in the transverse section owing to their size; (a) paratracheal paren- 
chyma abundant, forming a ragged, 1-several (mostly 1-3) seriate sheath which is often 
interrupted by rays and occasionally (in the summerwood) by fibres contiguous to the 
vessel, usually most abundant on the radial margins of the vessels where it extends beyond 
contiguous rays and not infrequently unites adjacent vessels or vessel groups; cells of ‘a’ 
parenchyma angular, where contiguous to the vessel flattened to conform to the vessel 
wall, the maximum diameter 38-42 y ; ( b ) metatracheal parenchyma extremely sparse or 
wanting; the cells scattered in the fibrous tracts, with maximum diameter of 25-30 y ; 
infiltration sparse in both types of parenchyma, pale yellow or yellowish-brown; crystals 
wanting; starch deposits occasional; special oil-bearing secretory cells fairly numerous, 
scattered, solitary or rarely 2 contiguous laterally (a?) or along the grain, frequently flanking 
and occasionally contiguous to the vessels; maximum diameter (a;) of the secretory 
cells 60-70 ft ; maximum height ( t) 130-150 y ; contents oily, deep lemon-yellow. 

Fibres non-libriform to semi-libriform, medium-coarse, strongly angled in the trans¬ 
verse section and more or less definitely aligned in radial rows, thicker-walled and 
occasionally contiguous to the vessels in the outer portion of the ring, often gelatinous 
over wide tracts, non-septate, 620-1,360 y long, 34-38 /x in diameter; walls 3-5 y thick; 
inter-fibre pits simple, largely confined to the radial wall, with short, slit-like, oblique 
orifice; fibre lumina empty. 

Rays not visible with the naked eye, fine, 6-10 per mm., separated by 2-10 fibres, 
frequently contiguous to the vessels, scarcely darker than the background, forming a 
fine, relatively inconspicuous fleck on the radial surface, 1-3 seriate, heterogeneous, 
divisible on the basis of size and composition into two types; (a) narrow rays uniseriate, 
very sparse, consisting wholly of ‘upright’ cells, 1-5 cells and up to 175-200 y in height; 
(6) broader rays 2—3 seriate and attaining a maximum width of 40—50 y and consisting 
wholly of ‘ horizontal ’ cells through the central portion or rarely with ‘ upright ’ cells along 
the flanks, tapering above and below (t) to uniseriate margins of 1-several (mostly 1) 
rows of ‘ upright ’ cells or the marginal rows little different from those in the body of the 
ray, rarely confluent along the grain forming compound rays; height of the ‘b’ rays 
(where not compound) up to 20 plus cells and 430 plus y (max., 31 cells and 665 y) ; pits 
leading to contiguous vessels several to many to each ray cell, often crowded, forming a 
reticulate pattern, rounded, frequently orbicular to oval, with narrow to medium-wide 
border and wide orifice, the maximum diameter 10-20 plus y ; yellow or yellowish-brown 
gummy infiltration sparse in the ray cells; crystals not observed; starch deposits occasional. 

Pith flecks relatively abundant, traceable to the occluded mines of dipterous larvae 
which buiTow in the cambium. 

Summary. A very light to light, fairly straight-grained, fine- and even-textured, 
light brownish-yellow to brownish-grey or grey wood, generally striated toward the centre 
witn darker lines which may be due to discoloration; featured anatomically by distinct 
but relatively inconspicuous growth rings, small to very small vessels borne for the most 
part solitary, vessel segments with simple or scalariform perforations, abundant para¬ 
tracheal parenchyma (the vessels appearing thick-walled at low magnifications) which 
frequently extends laterally or obliquely and joins adjacent vessels, numerous enlarged 
secretory cells with lemon-yellow oily contents, medium-coarse, strongly angled, non- 
septate fibres which are frequently gelatinous over wide tracts, and fine, 1-3 seriate, 
heterogeneous rays of two sorts which form a fine, relatively inconspicuous fleck on the 
radial surface; an unattractive timber of the third class. 

Material. Gamble Specimen, No. 6155. 
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ichanical Properties. Wt. at 12 per cent, moisture content 30 lb. per c. ft. 
No strength figures are available. Moderately hard and strong. 

Seasoning. Liable to split and develop surface cracks while seasoning. 
Judging from the character of the wood, green conversion and stacking in open 
piles would probably give the best results. 

Durability and Adaptability to Treatment. No information available, 
other than that some of the type wood-specimens in the museum at Dehra Dun 
have been there for over 40 years and are still sound. 

Working Qualities. Close and straight-grained, works with ease, and darkens 
rapidly after being converted. 

Uses, Present and Prospective. Parker states that it is not much used in 
the Punjab. Not a very attractive wood, though it might be used as a second-class 
construction timber for interior work. 
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Repbkences. Brandis, Ind. Trees, 544-546; Gamble, Man. Ind. Timb., 577-580; 
Hooker, FI. Br. Ind., ii. 192-201; Heyne, Nutt. Planten, 2 Druk, II. 1149-1152; Ridley, 
FI. Mai. Benin., iii. 143-148; Lecomte, Bois Indo-Ch., 49-51; Brown, Min. Pro. Phil. 
For., i. 403, 421; iii. 213; Foxw., Indo-Mal. Woods, 523; Kanehira, Iden. Phil. Woods, 
48; Kanehira, Anat. Char. Form. Woods, 186; Unwin, W. Afr. For. and Forestry, 195, 
437; Brown, Sec. Xylem Haw. Trees, 313-315; Rock, Indig. 'Frees Haw. Is., 315-319; 
Supprian, Beitr. z. Kenntn. d. Thymel., Digs. (Berlin), 1894; Record, Timb. Trop. 
Arner., 453-454; Solereder, Sys. Anat. Bicots., i. 715; ii. 1044; Engler u. Prantl, iii, 
No. 6 a, 216-245. 

Mostly shrubs, rarely trees or herbs, with tough bast, alternate or rarely 
opposite, simple, entire, estipulate leaves; regular, perfect or unisexual flowers in 
terminal spikes, panicles, or clusters, or in a few forms axillary, and nut-like, 
drupaceous or baccate fruits, or the fruits rarely capsular. The Thymelaceae consist 
of about 40 genera and 450 species, widely distributed in nearly every part of the 
world where plants grow. 

The members of this family are characterized by extremely long bast fibres 
and the bast of various species belonging to different genera is utilized for the 
manufacture of paper and for cordage. In this connexion the West Indian lace- 
bark tree, Lagetta lintearia , Lamk., deserves mention; this takes its name from the 
bark, the inner portion of which consists of many thin layers which can be readily 
separated and which present a striking similarity to fine lace. The most famous 
genus is probably Aquilaria , Lamk.; the Tign aloes 5 of the ancients was obtained 
from several species of Aquilaria and this genus has retained its economic impor¬ 
tance to the present day as the source of the eaglewood of commerce (see under 
Aquilaria ). Most plants of this family contain an acrid poison which has been 
employed in folk medicines as an emetic and purgative, and species of at least two 
genera are productive of brownish-yellow dyestuffs of local significance. A few of 
these plants, notably Daphne Mezereum, Linn.,' the mezereum, and D. Laureola , 
Linn., the spurge laurel of Europe, are grown as ornamental shrubs, and the floral 
scents of some are preserved in perfumes. 

The woods have little or no infiltration and hence vary little in colour, 
ranging from white or yellowish-white to light brownish-grey, rarely with a faint 
tinge of red; true heartwood is wanting, but the wood may develop bluish-black 
streaks us a result of sapstain or, as in the eaglewood tree, irregular masses of 
harder and darker-coloured wood may be found which simulate heartwood and are 
probably of pathologic origin. Scent is apparently lacking except as a result of 
disease. Most of these woods are light and soft (readily dented with the finger nail), 
but exceptions to this rule occur as, for example, that of Lasiosiphon erio- 
cephalus , Dene., which is heavy and hard. In general the grain is straight and not 
infrequently fibrous or woolly; the texture ranges from medium fine to medium 
coarse and irregular. 

Growth rings may be discernible or wanting. The vessels are generally irregu¬ 
larly distributed in groups of variable size, less frequently in radial rows of 2-6, and 
range from large to medium-sized or small; spiral thickening has been observed in 
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iber of genera; the perforations are simple throughout. The wood parenchyma 
is usually scantily developed but scattered concentric bands of parenchyma are 
reported in a few instances. The fibres are thin-walled and wide-lumened in most 
cases, and with rare exceptions are equipped with bordered pits. The wood rays 
vary from fine and close, the usual condition, to moderately broad and more or less 
irregularly spaced. Anomalous secondary thickening in the form of inter-xylary 
phloem has been reported in at least 6 genera; in the eaglewood of commerce this 
takes the form of strands running with the grain. 

The Thymelaceae are represented in British India by 11 genera and approxi¬ 
mately 20 species. One species of Aquilaria is a timber tree of the third class. 


AQUILARIA, Lamk. 

References. Brandis, Ind. Trees, 546; Hooker, FL Br. Ind., v. 199-200; Heyne, 
Nutt. Planten, 2. Druk, II. 1149-1151; Ridley, Fl. Mai. Penin., iii. 147-148 ; Lecomte, 
Bois Indo-Ch., 49; Brown, Min. Pro. Phil. For., i. 403; Hanausek, Mic. Tech. Pro., 
Engl, trans., 242-243; Moeller,Holzanat., Denkschr. WienerAkad. (1876), 39-42; Moeller, 
Lignum Aloes und Linaloeholz, Pkarm. Post, 30 (1897), 531; Moeller, Lignum Aloes, 
Pharm. Post, 31 (1898), 545; Thouvenin, Sur la structure des Aquilaria , Jour. Bot. 
(Paris), vi (1892), 212-215; van Tieghem, Sur la structure des Aquilaria , Jour. Bot. 
(Paris), vi (1892), 217-219. 

Size and General Distribution. Trees with alternate, simple, chartaceous or 
sub-coriaceous leaves, white bisexual flowers in axillary or terminal umbels, and 
capsular, compressed fruit. Aquilaria includes 12-15 species, scattered from 
eastern India and Burma through south-eastern Asia to the Philippines, and south¬ 
ward into Malaya. The genus is not of importance from the standpoint of timber 
production but rather as the source of valuable incense woods. The eaglewood of 
the trade is produced by A . Agallocha , Roxb., and possibly allied species, probably 
as a result of fungal infection. 

Timber Species. 1 . A. Agallocha , Roxb. 

General Features of the Wood. See under 'species 5 . 

Remarks. See under 'species 5 . 


Aquilaria Agallocha, Roxb. 

References. Gamble, Man. Ind. Timb., 579; Rodger, For. Pro. Burn., 45, 73, and 
96; Brownlow, Note on the Agar, Eagle or Agallochum Tree, Jour. Agri-Hort. Soc. 
Ind., xiii (1863-4); Kanehira, Anat. Notes Ind. Woods, 35; Lee, Burma For. Rpt. 
(1875-6), 80; idem., Burma For. Rpt. (1876-7), 19; Pearson, Com. Guide For. Econ. 
Pro. Ind., 122; Troup, Silv. Ind. Trees, iii. 798; Troup, Ind. Woods and Uses, 78; Watt, 
Com. Pro. Ind., 72-74; Foxw., Indo-Mal. Woods, 523; Boulger, Wood, 169; Winn, 
Timb., 51, 107; Anon., Lignaloe wood, Pharm. Jour., ser. 4, viii (1899), 545; Anon., 
Eaglewood, Roy. Gard. Kew Rep. (1878), 36; Loureiro, Aquilaria Agallocha , Memoria 
sobre a naturenza e verdadeira origem do Pao de Aquila, Acad. Sci. Lisboa, Mem. i 
(1780-8), 402-415; Holmes, Mus. Rpt. Pharm. Soc. Gt. Britain (1895-1902), 39-45; 
Paxton, The Lign Aloes, Lignum Aloes, Aloe-wood, or Agallochum of the Ancients, 
Paxton’s Mag. Bot., xv (1849), 43-46; Simmonds, Aquilaria Agallochum , Garden 
(London), v (1874), 530; Thouvenin, Remarques sur Torigine des Bois d’Aloes et 
Aigle, Jour. Pharm. Chem. (Paris), ser. 5, xxvii (1893), 54-57. 

Trade and Vernacular Names. Indian Eaglewood. Vern. Ass. Sasi, 
ha$i; Beng. Ugar, agar; Burm. Akyaw; Kn. Klaw. 
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it and Distribution. A large tree, 7 ft. to 8 ft. in girth, with a modera 
ight and not infrequently fluted stem. Found in Assam, the Khasia Hills, the 
Mikir and Naga Hills, Bhutan, Eastern Himalaya (scarce) and in South Tenasserim 
in Burma. 

Supplies. The value of this tree lies not in the light portions of the wood but 
in the dark, nearly black, scented, irregular patches, highly charged with an oleo~ 
resinous substance which is of very considerable market value. These irregular 
patches are sometimes absent in one tree, while another may contain a large 
number of them, either isolated, more or less joined in lines, or irregularly 
distributed in the stem. Their shape is very variable, though generally oblong and 
much indented. The cause of the formation of these pockets of oleo-resinous 
bearing tissue has been much disputed, and has been attributed to wounds, or 
boring by insects, or to fungus attack. Experiments carried out in Assam tend to 
show that it is possible to impregnate living trees by boring and inserting plugs 
of oleo-resinous wood, and this indicates infection and leads one to believe that 
fungus may play a part in the formation of these dark patches in the timber. The 
tree is fairly common in Assam, especially in the hill forests of the east and south 
of the Cachar Division, in the Sylhet Division and in the Naga Hills, in the Mokok- 
chang subdivision and in the neighbourhood of Pihima. As an example, the 
quantity of agar wood, which is the name given to those dark portions 
containing the oleo-resin, extracted from the Cachar Division during the five years 
ending 1922, was 670 maunds or 491 cwt. This amount was all taken out in small 
irregular pieces. Scarce in Bengal, but common in South Tenasserim and the 
islands of the Mergui Archipelago, where it is collected by the coastal tribes. 

General Characteristics of the Wood. Sound wood, uniform white when 
first exposed, ageing to pale yellowish-w r hite or light brownish-grey, sometimes 
with a tinge of red and often with bluish-black streaks traceable to sapstain; 
heartwood wanting; in the interior of old trees irregular masses of harder and 
darker-coloured wood, heavily impregnated with a dark oleo-resin and with a 
honey-like scent, are sometimes found; these constitute the eaglewood of com¬ 
merce and apparently result from fungal infection, possibly with a specific fungus; 
sound wood lustrous when first exposed, but usually soon becoming dull through 
stain, with somewhat rough feel, without characteristic odour or taste or in infected 
trees more or less fragrantly scented in the proximity of the areas of eaglewood, 
very light (sp. gr. approx. 0*36), straight-grained (woolly-fibred under tools), 
medium coarse-textured. 


Structure of the Wood : 

Growth rings wanting. 

Vessels. N.B. In the examination of this wood the vessels should not be confused 
with the larger (x), ragged-margined, tangentially orientated tracts to be subsequently 
described which result from the partial disintegration of strands of phloem imbedded in 
the xylary tissue; vessels medium-sized to small or very small, the orifices of the larger 
not distinct with the naked eye, exhibiting no variation in size indicative of growth rings, 
without parenchymatous sheath (10 (X)), open (sound wood) or plugged with dark orange- 
brown gum (eaglewood), generally with contiguous rays on one and not infrequently on 
both sides, forming straight, inconspicuous (not to be confused with the more or less 
prominent lines of included phloem) vessel lines along the grain which are empty or 
occluded with dark orange-brown gum (eaglewood), rarely solitary, for the most part in 
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rows of 2-5 (mostly 3-4), occasionally in partially double rows, or 2-several cari¬ 
ous in the tangential plane, quite equally distributed (the groups) between the 
tracts of included phloem, 9-14 per min. 2 ; vessel segments 185-535 y long, truncate or 
abruptly or attenuately tailed at one or both ends, medium thin-walled, the largest 170- 
185 /x in diameter; perforations simple, nearly horizontal to oblique; inter-vessel pits 
numerous, orbicular to oval or angular through crowding, with wide border and lenticular, 
nearly horizontal orifice which does not reach to the pit margin, the maximum diameter 
5-8 /x; pits leading to contiguous rays numerous to each ray cell, oval to elliptical and 
horizontally orientated, with broad border and lenticular orifice, the long diameter 
5-7 y ; tyloses wanting; sparse lemon-yellow or orange-yellow deposits occasionally 
present in the vessels of the sound wood, parietal; copious deposits of dark orange- 
brown gum abundant in the eaglewood, in parietal lumps or occluding the vessel segments. 

Inter-xylary phloem strands very numerous ( x ), longitudinal, seemingly as abundant as 
the radial groups ( x ) of vessels and intermingled with them, in the seasoned wood ap¬ 
pearing as tangentially orientated, ragged-margined tracts of ruptured tissue athwart 
the rays, forming conspicuous streaks along the grain which resemble vessel lines and 
give the wood a coarse, fibrous appearance, quite evenly distributed, 30-35 per 1/10 cm 2 ; 
radial diameter of phloem strands 130-180 (av. 145) y ; tangential diameter more variable, 
up to 1,200 y ; the origin of the inter-xylary strands of phloem in Aquilaria have been 
studied by Thouvenin and van Tieghem (see bibliography, Aquilaria , Lamk,), who 
found that they are produced internally by the cambium. Fibres accompany the soft 
bast strands in Aquilaria and related genera, a feature which is quite unusual in stems 
presenting this type of structure. The intimate details of structure of these phloem tracts 
cannot be presented at this time as fresh material was not available for examination. 

Parenchyma paratracheal, extremely sparse, restricted to occasional cells, confined for 
the most part to the tangential walls of the vessels (owing to contiguous rays), in cambi- 
form rows along the grain; maximum diameter of parenchyma cells 40-50 /x; sparse 
deposits of lemon-yellow or orange-yellow gum occasionally present in the sound wood; 
copious deposits of dark orange-brown gum occluding the parenchyma in the eaglewood; 
crystals wanting; starch deposits not observed. 

Fibres non-libriform, medium coarse, abruptly tapered, more or less angled in the 
transverse section and aligned in radial rows, forming extensive tracts between the- 
vessels and the strands of inter-xylary phloem, non-septate, non-gelatinous, 435-1,065 /x 
long, 30-34 y in diameter; walls 2-4 y in thickness; inter-fibre pits numerous, largely 
confined to the radial walls, small (3-4 /x), bordered, with lenticular, steeply oblique 
orifice reaching to, or beyond the limits of, the pit cavity; infiltration not observed in 
the sound wood; copious deposits of dark orange-brown gum occluding the fibre lumina 
in the eaglewood. 

Pays fine, not distinct with the naked eye but plainly visible with a hand-lens (10 X), 
fairly close (8-10 per mm.), separated by 1-8 (mostly 4-6) fibres, of the same colour as 
the background forming a fine inconspicuous fleck on the radial surface, 1-2 (mostly 1) 
seriate, heterogeneous, the largest 25-30 /x wide, and 12 plus cells and 350 plus y high 
(max., 26 cells and 71 5y); pits leading to contiguous vessels numerous to each ray 
cell, oval to elliptical and horizontally orientated, with broad border and lenticular orifice, 
the long diameter 5-7 y ; globular deposits of lemon-yellow or orange-yellow gum present 
in some ray cells in the sound wood; copious deposits of dark orange-brown gum occlud¬ 
ing the ray tissue in the eaglewood; crystals wanting; starch deposits not observed. 

Summary . A very light, straight-grained, medium coarse-textured, white to pale 
yellowish-white or light brownish-grey wood; very subject to sapstain; easy to 
work under tools but cannot be brought to a good surface as the fibre is woolly; featured 
anatomically by the absence of growth rings, medium-sized to small vessels borne for 
the most part in radial rows of 3-4, numerous longitudinal inter-xylary strands of 
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consisting of soft bast and some fibres, the strands appearing as tangentially 
orientated, ragged-margined tracts of ruptured tissue in the transverse section, extremely 
sparse parenchyma, medium coarse, non-libriform, thin-walled, abruptly tapered fibres 
aligned in radial rows, and fine, fairly close wood rays which form an inconspicuous 
fleck on the radial surface; in the interior of old trees, irregular masses of harder and 
darker-coloured wood are sometimes found, heavily impregnated with a dark brown, 
fragrant oleo-resin; this type of wood, which is known as eaglewood in the trade, probably 
results from infection with a specific fungus; where the bark is destroyed, the tree 
possesses the ability to regenerate new bark, a feature which possibly is linked with the 
phloem strands included in the wood; a timber of the third class. 

Material. Gamble Specimen No. 5887; Sample from Tenasserim, no number; 
Museum sample, Forest Kesearch Institute, no number. 

Mechanical Properties. Wt. at 12 per cent, moisture content 25 lb. per c. ft. 
(Burma); 31 lb. per c. ft. (Assam). Gamble, quoting Kyd, gives P = 203. The 
wood is soft but elastic: the Karens use it for bows. 

Seasoning. It is somewhat liable to split while seasoning and to develop stain. 
The logs should be converted green and stacked in open piles under cover. 

Durability and Adaptability to Treatment. The light-coloured portions 
are not durable, though they last fairly well in contact with water. The aromatic 
wood is durable. 


Working Qualities. Easy to saw, but it cannot be brought to a good surface 
without considerable care, as the texture of the fibre is woolly. It would probably 
be di ffi cult to machine or turn. 

Uses, Present and Prospective. The light-coloured wood is used for bows 
by Karens, for walking sticks and occasionally for dug outs. Were it properly 
seasoned it should yield a fair light packing case board. The dark portions yield 
an aromatic, highly-scented oil, known as agar-attar, used as a perfume and in 
medicine and much prized in the East. The wood is burnt in Hindu temples as 
incense, and is made up into beads, rosaries, small jewel-cases and ornaments. 
The bark affords a natural paper and is used for covers of unbound books. The 
question of finding a means of increasing its production deserves further investiga¬ 
tion, as the aromatic wood is valuable. 
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References . Brandis, Ind. Trees, 553-555; Gamble, Man. Ind. Timb., 584-588; 
Hooker, Bl. Br. Ind., v. 228-236; Den Berger, Proef. Bosch., Java, Med. xi. 37-40; 
Heyne, Nutt. Planten, 2. Druk, I. 589-592; Ridley, FI. Mai. Penin., iii. 166-171; Foxw., 
Indo-Mal. Woods, 448; Kanehira, Anat. Char. Form. Woods, 189; Baker, Hardwoods 
Austr., 156-157; Brown, Sec. Xylem Haw. Trees, 246-249; Rock, Indig. Trees Haw. Is., 
127-135; Boulger, Wood, 87, 102, 162, 266-268; Stone, Timb. Com., 190-192; Winn, 
Timb., 57, 88, 109; Solereder, Sys. Anat. Dicots., i. 730; ii. 1046; Engler u. Prantl, iii, 
No. 1, 202-227. 

Trees, shrubs, or herbs, mostly hemiparasites on the roots, some genera holo- 
parasites on the stems and branches, of other plants. The Santalaceae are further 
characterized by simple, alternate or opposite, entire leaves or leaves reduced 
to scales; inconspicuous, regular, perfect or unisexual, bracteate flowers with 
simple, usually tubular perianth, which are borne in inflorescences of various types, 
and drupaceous or nut-like fruits bearing a single, globose or ovoid, albuminous 
seed. Twenty-seven genera and about 250 species are included in this group, 
widely distributed in tropical and temperate regions, mostly in dry districts. . 

Santalum, Linn., after which the family is named, is the most important genus 
and is the source of the sandalwoods of commerce (for contributing species, see 
under Santalum). Sandalwood is largely absorbed by the Chinese market where 
it is considered as indispensable for the joss-sticks used for religious and burial 
ceremonials; for this purpose it is converted into santal-dust and is made up into 
a paste. The wood is also prized by Chinese wood-carvers and the valuable oil 
obtained from it is used medicinally in the manufacture of remedies for the treat¬ 
ment of diseases of the mucous membranes, in the manufacture of scents and soaps, 
and industrially in certain mineral-separation processes. A number of other santa- 
laceous genera {Exocarpus, Labill.; Fusanus, Murr., &c.) contribute hard and 
heavy, fine-textured woods, in some cases scented, suitable for cabinet-making, 
furniture, and carving, but nowise approaching sandalwood in reputation. In 
Australia, various species of Exocarpus are known as cherries and the fruits and 
succulent fruit-stalks of E. cupressiformis, Labill., are eaten under the common 
name of ‘native cherries’; similarly the edible fruits of the Australian Fusanus 
acuminatus, R. Br., resemble the peach, hence the name, ‘native peach’, and the 
kernels of the pips serve in the same way as do almonds. Many of these plants are 
reputed to be of medicinal value and their various plant parts have been employed 
in the manufacture of folk medicines, especially for diseases of the skin, but the 
effectiveness of these is questionable according to modem science. 

The woods of the arborescent members of this family vary considerably in 
colour, ranging from white through shades of yellowish- or brownish-white to red, 
reddish-brown, or brown; sapwood is present in some instances and wanting in 
others. The majority are hard and heavy, and flne-textured; the grain is usually 
straight or nearly so, but in some species becomes appreciably interlocked. Sandal¬ 
wood is one of the most strongly scented woods known to man, but many of these 
woods are quite devoid of odour; in fact the odour of sandalwood varies appreciably 
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ding to the species of Santalum producing it, and chemists have been able 
to detect decided differences in the oil from different species. 

The information available at the present time as to the anatomical features of 
sandal woods is too meagre to permit of other than broad generalizations of little 
value. In the arborescent material available for examination the growth rings 
were scarcely distinct or wanting, and the vessels small, usually solitary, and 
invariably equipped with simple perforations. Two types of parenchyma were in 
evidence; the paratracheal parenchyma was sparse and was restricted to occasional 
cells contiguous to the vessels; the metatracheal parenchyma in contrast was quite 
abundant and this occurred scattered and zonate in short, narrow, wavy lines. 
Fine libriform fibres constituted the bulk of the wood volumetrically and these 
were featured by bordered pits. The rays were fine and normally spaced (6-10 
per mm.), and formed a low, inconspicuous fleck on the quarter section. 

The Santalaceae are represented in British India by 8 genera and 15-20 species. 
One species of Santcdum is a small, semi-parasitic, evergreen tree of the first class 
which contributes to the supplies of sandalwood coming into the trade. 


SANTALUM, Linn. 

References. Brandis, Ind. Trees, 553-554; Hooker, FI. Br. Ind., v. 231; Swaine, 
Timb. and Forest Products of Queensland, 305-308; Gardner, A Taxonomic Study of the 
Genus Santalum , For. Dept., W. Australia, Bull. 44; Anon., Short Descriptive Notes 
on the Principal Timbers of Western Australia, Dept, of Woods and Forests, Western 
Australia (1918), 6; Anon., Sandalwood, Pamphlet, Western Australia Forests Dept. 
(1919); Brown, Sec. Xylem Haw. Trees, 246-249; Rock, Indig. Trees Haw. Is., 126-135; 
Rock, The Sandalwoods of Hawaii, Terr, of Hawaii, Board of Agri. and For., Bot. Bull. 
No. 3, 1916; Boulger, Wood, 87, 102, 266-268; Howard, Timb. World, 246; Anon., 
Sandalwood, Gard. Chron. (1843), 132-133, 333-334; Anon., tTber den Sandelholzbaum 
der Insel Juan Fernandez, Bot. Ztg., xxxiv (1876), 369-371; Anon., The Sandalwood of 
Juan Fernandez, Kew Bull. Misc. Inform. (1894), 110-111; Gray, Diagnosis of the 
Species of Sandalwood of the Sandwich Islands, Amer. Acad. Proc. (U.S.A.), iv. 326-327, 
1860; Kirby, Sandalwood, Pharm. Jour., ser. 3, svi (1885-6), 857-860; Macgillivray, 
Some Remarks on the Sandalwood of the South Sea Islands, Technologist (London), ii 
(1862), 371-373; Meurisse, iStude du genre Santalum , Soc. Linn., Paris, Bull, ii (1898), 
1025-1027; Paxton, The Aimug or Algun Tree of the Ancients, Paxton’s Mag. Bot., xv 
(1849), 109-116; Petersen, Contribution to the Knowledge of Sandalwoods, Pharm. 
Jour., ser. 3, xvi (1885-6), 757-761; Weidel, Untersuchung des Sandelholm, Akad. Wiss. 
Wien, Sitzber., lx (1869), pt. 2 (1870), 388-397. 

Size and General Distribution. Glabrous, hemiparasites, attached to the 
roots of other plants, with opposite or rarely alternate, entire, coriaceous leaves, 
regular bisexual bracteate flowers borne axillary or in terminal trichotomous 
paniculate cymes, and drupaceous, sub-globose fruits with a globose or obovoid seed. 
Santalum includes 18-20 species of trees and shrubs, widely scattered from India 
through the Malay Archipelago to Australia and the islands of the Pacific. S. album, 
Linn., the sandalwood of the British Pharmacopoeia, is a small evergreen tree of the 
first class, indigenous to the Indian Peninsula from Nasik and the northern Circars 
southwards. This species, together with S. lamceolatum , R. Br., of Queensland, 
S. Cygnorum , Miq., of Western Anstralia, and S. Preissianum, Miq., of South 
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_jralia, contribute the bulk of the sandalwood supplies of to-day, but other 

species from Polynesia and New Caledonia add their quota. 

Timber Species. 1. 8. album, Linn. 

General Features oe the Wood. See under ‘species’. 

Remarks. See under‘species’. 


Santalum album, Linn. 

References. Gamble, Man. Ind. Timb., 585; Talbot, For. FI. Bom.,ii. 424; Witt, 
For. FI. Berar Circle, C.P., 69; Ind. Forester, i. 28; iii. 271; vii. 1; ix. 62; x. 199, 247; 
xvi. 241; xx. 321; xxi. 138; xxv. 89, 398; xxvi. 456; xxx. 13, 248; xxxii. 393; xxxiii. 
205; xxxiv. 17, 157, 716; xxxviii. 139; xliii. 318-335; Ind. For. Rec., ii, pts. iii & iv of 
1910-11; Ind. Trades Jour., xxviii, No. 358, 210 of 1913; Kanehira, Anat. Notes Ind. 
Woods, 34; Nordlinger, Querschnitte, Bd. xi (1885); Pearson, Com. Guide For. Econ. 
Pro. Ind., 89; Singh, Memorandum on the Oil Value of some Sandalwoods from 
Madras, For. Bull. (India), No. 6,1911; Troup, Silv. Ind. Trees, iii. 799-819; Troup, Ind. 
Woods and Uses, 237; Watt, Com. Pro. Ind., 976-979; Anon., The production of sandal¬ 
wood oil in Mysore, Bull. Imp. Institute, xv (1917), 108-111; Den Berger, Proef. Bosch., 
Java, Med. xi. 38-40; Kramer, Proef. Bosch., Java, Med. xii. 90; Kramer, De vind- 
plaatsen van sandelhout ( Santalum album) op Java, Proef. Bosch., Java, Korte Med. 2 
(1922); Kramer, Het verjongingsonderzoek van sandelhout op Java, Proef. Bosch., 
Java, Korte Med. 10 (1925); Th. Rahm, Sandelhout op Timor, Proef. Bosch., Java, 
Korte Med. 11 (1925); Foxw., Indo-Mal. Woods, 448; Boulger, Wood, 87, 266; 
Howard, Timb. World, 246; Stone, Timb. Com., 191-192; Winn, Timb., 57,109; Anon., 
Santalum album, Bot. Mag. lx (1833), PI. 3235; Hanausek, Mic. Tech. Pro., Engl, 
trans., 209, 240; Scott, Untersuchungen iiber einige indische Loranthusarten und iiber 
den Parasitismus von Santalum album, Bot. Ztg., xxxii (1874), 129, 137, 145—150; 
Simmons, Sandalwood, Pharm. Jour., ser. 3, xxii (1891-2), 65-66. 

Trade and Vernacular Names. Sandalwood. Vern. Bom. Mar. Chandan; 
Kan. Gundada, gandala; Guz. Suket; Sind. Sukhad ; Mad. Tam. Srigandam ; Hindi, 
Chandan, chandal, sandal. 

Habit and Distribution. A small tree with an erect stem, which on its 
northern limits only grows from 12 in. to 18 in. in girth, and which attains its maxi¬ 
mum size in Mysore and Coorg, where trees up to 21 ft. to 3 ft. in girth may be 
found. Gamble, quoting Lowrie, mentions a tree found in Coorg, which was 66 in. 
in girth 5 ft. from the ground. Found in all districts of the Berar Circle of the 
Central Provinces, except in the Melghat and Betul; in the open forests of the 
Bombay Deccan, the best trees being found in the Dharwar District and in 
N. Kanara along the Mysore boundary; the S. Mahratta country and Carnatic; 
Mysore and Coorg States; Hills of the Western Ghats, Nilgiris and Coimbatore in 
Madras. It is generally found growing in open forests and attains its best growth 
on dry, stony, fertile soil. 

Supplies. Though this valuable species has a fairly wide distribution, its real 
home is Mysore, from which State approximately three-quarters of the highly- 
scented timber of best quality is obtained. The tree thrives in the Berars, Deccan 
and S. Mahratta country, but is of small size, while from a commercial point of 
view it is of relatively little importance, and the wood produced in these localities 
yields little or no aromatic oil. Coorg ranks next to Mysore in importance as a 
centre of supply, followed very closely by Madras, while the out-turn from Bombay 
is small. The amount extracted from Mysore varies from 2,000 to 2,400 tons per 
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; that from Coorg may be put at 200 to 300 tons, in 1920-1 it was as much 
as 563 tons; Madras extracts 200 to 250 tons and the out-turn has been as high 
as 300 tons, while the yield from Bombay is in the neighbourhood of 100 tons per 
annum. The total production of sandalwood in India may be put at 3,000 tons 
per annum. Root-wood is used, as well as stem- and branch-wood, and is said to 
yield more oil. The wood is sold under a number of classes, classified according to 
size into 1st, 2nd, and 3rd class billets from the stem, and similarly into three 
classes of root-wood and two of branch-wood. There are also classes for short 
irregular pieces, chips, and finally sawdust, the latter fetching a relatively high 
price, which at one time was as much as 300 rupees per ton. A fine representative 
collection of all classes may be seen in the Wood Museum of the Forest Research 
Institute, DehraDun, including a good specimen of‘naga kann’or peacock’s-eye 
wood, which somewhat resembles the figuring in Bird’s-eye Maple. The supply is 
liable to fluctuate from year to year; of late supplies have been considerably 
reduced by a disease known as spike, a term which originated from the fact that 
the tree when attacked dies very suddenly, and turns the ends of its branches 
upwards, giving it the appearance of a crown with many spikes. These trees are 
cut out as soon as possible thus affecting the total amount extracted in any given 
year. The question of spike in sandalwood has received considerable attention, 
and much has been written on the subject, but the cause of the trouble has not as 
yet been definitely ascertained. The exports of sandalwood from India amounted 
in 1913 to nearly two-thirds of the total supply: some went to China, but the 
greater part to Europe for extraction of the essential oil. About that time the 
Mysore Government erected a factory and since then has extracted the oil itself, 
thus greatly reducing all exports. It may be of interest to note that there 
are three well-marked classes of so-called sandalwood known to the trade, namely, 
East Indian sandalwood, sandalwood of the Pacific Group, and Australian sandal¬ 
wood; of these, the East Indian ranks as superior in all respects, both in the 
quality of the wood and in yield of oil. 

General Characteristics of the Wood. Sapwood white, unscented; heart- 
wood light yellowish-brown when freshly cut, turning darker brown with exposure, 
at length ageing to dark reddish-brown; dull to somewhat lustrous, with oily feel, 
working smooth under tools, strongly scented with the characteristic odonr of 
sandalwood oil which lasts for many years, without characteristic taste, heavy 
(sp. gr. approx. 0*92), straight-grained or occasionally slightly wavy-grained in 
the radial plane or rarely with bird’s-eye markings, very fine and even-textured. 

Structure of the Wood : 

Growth rings distinct or wanting; when present, most evident at low magnifications, 
delimited by a band of darker, denser, fibrous tissue toward the outer margin, often 
uneven in contour and the individual rings hence not infrequently fluctuating greatly 
in diameter at different points throughout the circumference, 6-8 per inch. 

Vessels very small to extremely small, the orifices appearing small with a hand-lens, 
slightly larger in the inner portion of the ring but exhibiting little fluctuation in size 
indicative of growth rings, without parenchymatous sheath, frequently with contiguous 
rays on one but seldom on both sides, open for the most part, forming very fine, straight 
vessel lines along the grain which are empty or occasionally contain tyloses, mostly 
solitary, rarely 2 contiguous in the radial or tangential plane, very evenly distributed, 
25-30 per min. 2 ; vessel segments 100-570 /x long, truncate or abruptly or attenuately 
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t^d at one or both ends, the largest 70-85 /u. in diameter; perforations simple, nearly 
horizontal to oblique; pits leading to contiguous fibres numerous, in vertical rows, oval, 
with broad border and lenticular, somewhat oblique orifice, the maximum diameter 
4-5 fx; pits leading to contiguous rays fairly numerous to each ray cell, oval to elliptical 
and horizontally orientated, with broad semi-border and lenticular orifice which fre¬ 
quently reaches to, or beyond, the margin of the pit, the maximum diameter 3-4 /x ; 
tyloses present in some vessels, in a vertical, uniseriate, interrupted row, thin-walled, 
the horizontal walls frequently arched in the vessel cavity and with gum plugs, and then 
appearing as transverse septa (10 X —r); orange-brown gummy deposits fairly abundant, 
appearing for the most part as above. 

Parenchyma paratracheal and metatracheal, in cambiform rows of 2-5 (frequently 4) 
units along the grain, some of which are occasionally divided further by transverse septa 
into several locules containing solitary crystals; (a) paratracheal parenchyma extremely 
sparse, restricted to occasional cells contiguous to the vessels and never forming a sheath, 
the cells not strongly peripherally flattened, with maximum diameter of 20-27 g; (b) 
metatracheal parenchyma abundant, besprinkling the fibrous tracts, (1) diffused and 
(2) zonat© in short, tangential, frequently oblique lines of 2-several cells which do not 
Span the interval between proximate rays; cells of ‘b ’ parenchyma more or less angular, 
not appreciably flattened (when diffused) or somewhat flattened (when z on ate) in the 
tangential plane, the maximum diameter 17-23 /x ; brownish-yellow, oily infiltration fairly 
abundant, finely globular; crystals occasional, solitary in the locules, the latter frequently 
in series of a half dozen or more along the grain; starch deposits not observed (heartwood). 

Fibres libriform, fine, more or less angled in the transverse section and not aligned 
in radial rows, frequently contiguous to the vessels, forming extensive tracts between 
the vessels and the rays abundantly besprinkled with metatracheal parenchyma, non- 
septate, non-gelatinous but the wall frequently stratified, 490-1,490 [x long, 17-20 /x in 
diameter; walls 3-6 /x thick; inter-fibre pits numerous on both the radial and tangential 
walls, orbicular to broadly oval, with wide border and linear-lenticular, steeply oblique 
orifice which does not extend beyond the margin of the pit; microscopic spiral seasoning 
checks frequent; infiltration not observed. 

Rays not visible with the naked eye, very fine, normally spaced (7-10 per mm.), 
separated by 3-15 (mostly 3-10) fibres ( t ), somewhat darker than the background forming 
a fine, low, inconspicuous fleck on the radial surface, 1-2 seriate, heterogeneous, the 
largest 25-30 fx wide and 12 plus cells and 200 plus /x high (max., 18 cells and 
335 fx); ‘upright’ cells marginal, in 1-2 (mostly 1) horizontal rows, frequently 40 plus /x 
in height along the grain; pits leading to contiguous vessels fairly numerous to each ray 
cell, oval to elliptical and horizontally orientated, with broad semi-border and lenticular 
orifice which frequently reaches to, or beyond, the margin of the pit, the maximum 
diameter 3-4 /x; brownish-yellow, oily infiltration fairly abundant in the ray cells, finely 
globular; crystals wanting; starch grains not observed. 

Summary . A heavy, mostly straight-grained, very fine and even-textured, dull to 
somewhat lustrous, oily, light yellowish-brown to dark brown wood; strongly and 
characteristically scented, the scent lasting for many years; selected stock sometimes 
exhibits wavy grain or bird’s-eye markings; featured anatomically by inconspicuous 
growth rings or their absence, small to extremely small vessels which are very evenly 
distributed, show little variation in size indicative of growth rings, and are for the most 
part solitary, simple vessel perforations, sparse paratracheal and abundant metatracheal 
parenchyma, the latter diffused and zonate in short tangential lines, fine thick-walled 
libriform fibres equipped with bordered pits, which exhibit no radial alignment in the 
transverse section, and fine, normally spaced, 1-2 seriate, heterogeneous rays which form 
a low, inconspicuous fleck on the radial section; one of the most valuable of Indian 
woods, prized for the manufacture of small boxes, frames, and other small nick-nacks 
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winch are often beautifully carved; suitable for engraving but too expensive; the wood 
yields sandalwood oil upon distillation which is used as a scent in perfumery and cos¬ 
metics, and medicinally; a timber of the first class. 

Material . Gamble Specimen, No. 6015. 

Mechanical Properties. Wt. at 12 per cent, moisture content 59 lb. per c. ft. 
The timber is in no way dependent on its strength quality for its value: it is 
moderately hard to hard, and extremely close-grained. 

Seasoning. It seasons practically without a fault, but slowly. 

Durability and Adaptability to Treatment. It is extremely durable. 

Working Qualities. Saws without difficulty, and can be worked to a surface 
as smooth as ebony and takes a satin-like polish. It lends itself in a marked 
degree to carving, being one of the finest carving woods for fine work known to 
the trade. A panel of a box carved at Kumta on the Kanara Coast was inspected, 
representing a tiger being driven into a net, where each mesh of the net has been 
carved out and left standing without a fault. 

Uses, Present and Prospective. The wood has two primary uses, one for 
extraction of the essential oil, the other as a carving wood. It is also used for fire- 
worship by Parsees, for burning at funeral services by Hindus, and for burning as 
incense in temples. The oil is used in perfumery, both in India and Europe, in 
medicine, for scenting inferior woods used in carving and thus passing them off as 
sandalwood, for scenting cigarette-box linings, making caste marks, and in China 
for scenting coffins. The wood is used for a variety of small carved articles, such 
as small boxes, cabinet panels, jewel cases, walking sticks, combs, picture frames, 
fan handles, pen holders, card cases, trays, and similar articles. The chief centres 
of the carving industry in India are Mysore, Surat, Kumta, Karwar in the Kanara 
District of Bombay, and Nagina in the Bijnor District of the United Provinces. 
The sawdust is used, sometimes for extracting the oil, but more often for scenting 
clothes and cupboards and for stuffing pincushions. 
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References. Brandis, Ind. Trees, 555-593; Gamble, Man. Ind. Timb., 588-626; 
Hooker, FI. Br. Ind., v. 239-447; Troup, Silv. Ind. Trees, iii. 819-854; Beekman, Proef. 
Bosch., Java, Med. v. 72-76; Den Berger, Proef. Bosch., Java, Med. xiii. 80-87; Heyne, 
Nutt. Planten, 2. Druk, II. 902-965; Kramer, Proef. Bosch., Java, Med., xii. 25-26; 
Ridley, FI. Mai. Penin., iii. 176-317; Lecomte, Bois Indo-Ch., 93-97; Foxw., Indo-Mal. 
Woods, 482-487 (inclusive of the Buxaceae); Kanehira, Iden. Phil. Woods, 48-50; Schn., 
Com. Woods Phil., 138-142; Whitford, For. Phil., ii.48-49; Kanehira, Anat. Char. Form. 
Woods, 189-200; Kanehira, Iden. Imp. Jap. Woods, 50-51; Chun, Chinese Econ. Trees, 
207-215; Baker, Hardwoods Austr., 354-363; Swain, Timb. and For. Pro. Queensland, 
214, 321, 464, et al. ; Lecomte, Bois Madagas., 69-71; Unwin, W. Afr. For. and Forestry, 
50, 86,135, 215, 332, et al.; Brown, Sec. Xylem Haw. Trees, 287-291; Rock, Indig. Trees 
Haw., 243-262; Rock, Oraam. Trees Haw., 127-131; Boulger, Wood, 126, 147, 211, 
287, et al.; Stone, Timb. Com., 192-193, 195-196, et al.; Winn, Timb. and their Uses, 
33, 83, 93, et al.; Janssonius, A Contribution to the Natural Classification of the Euphor- 
biaceae, Yale Univ., School of For., Trop. Woods, No. 19 (1929), 8-10; Moeller, Holzstr., 
Denkschr. Wiener Akad. (1876), 93-94, 389; Pax, Die Anatomie der Euphorbiaceen in 
ihrer Beziehung zum System derselben, Englers Jahrb., v (1884), 384-421; Solereder, 
Holzstr. (1885), 236-241; La Rue, The Hevea Rubber Tree in the Amazon Valley, 
U.S.D.A. Bull. 1422(1926); Pfeiffer, Houtsoorten Suriname, Deel I. 359-370; Record, 
Timb. Trop. Amer., 368-377; Sargent, Woods of U.S. (1885), 70; Solereder, Sys. Anat. 
Dicots., ii. 739, 762, 1047; Buxaceae, 761, 1053; Rehder and Wilson, Buxaceae, in 
Plantae Wilsonianae, ii. 167, Pub. No. 4, Arnold Arboretum (Cambridge, U.S.A.), 1916; 
van Tieghem, Sur lea Buxacees, Annales des Sciences Naturelles, Bot., Ser. 8,5,289-338, 
1908; Engler u. Prantl, iii, No. 5, 1-119; Buxaceae, 130-135. 

The Euphorbiaceae consist of trees, shrubs, or more rarely herbs, a few twining, 
with acrid, often poisonous sap, generally alternate and simple, usually entire 
leaves, mostly small unisexual flowers in spikes, racemes, or panicles, and capsular 
fruits consisting of three bivalved cocci separating from a persistent column, or the 
fruits rarely indehiscent and berry- or drupe-like. Approximately 250 genera and 
upwards of 5,000 species are included in this family, widely distributed over the 
tropics and semi-tropics of the world; a few in cold countries. 

The importance of the Spurge family rests in the main on products other than 
wood. The Para rubber of commerce is obtained from the latex of Hevea brazili- 
ensis, Muell. Arg., a tree indigenous to the Amazon region; this was introduced into 
Ceylon and the East Indies during the last quarter of the nineteenth century and is 
now grown commercially in plantations in Ceylon, the Malay Peninsula, Sumatra, 
and elsewhere in the Oriental tropics, the industry centreing south and east of 
India. The latex-bearing Manihot Olaziovii, Muell. Arg., is the source of the Ceara 
rubber of the trade; this is another Brazilian plant which has been propagated 
successfully at various places in India and Ceylon, but has failed to attain the 
importance commercially of the Para rubber tree. The seeds of piany euphorbia- 
ceous plants are rich in oil which is expressed for commercial use. Tung or Chinese 
wood-oil, so important in the varnish trade, is obtained in this manner from the 
seeds of Aleurites Fordii, Hems., a tree native originally to China but now grown 
elsewhere in plantations, while castor oil from Ricinus communis, Linn., and 
croton oil from Groton Tiglium, Linn., are familiar examples of oleaginous pro- 
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from this family. Cassava root is supplied by the shrubby Manihot utilisswiu , 
which has been widely spread through the agency of man, and the 
starch obtained from this source comes into the market in the form of tapioca. 
The leaves and fruits of some Euphorbiaceae (Phyllanthus Emhlica, Linn.) 
contain appreciable amounts of tannin, others of these plants are a source of dyes, 
while the acrid poisonous juice of still others is reputed to have medicinal value! 
In the world at large, boxwood (Buxus sempervirens , Linn.) is undoubtedly the 
best known timber, but within the range of this manual, bishop wood, the product 
of Bischofia javanica, Blume, is probably of equal if not of greater importance. 

The woods present a wide range of variation in this large and cosmopolitan 
group. In the majority of the Indian species heartwood is lacking, or if present 
merges into the sapwood. As regards colour, three general classes may be recog¬ 
nized, viz.. (I) the white, grey, or yellowish sorts, produced by the genera Trewia, 
Excoecaria , Gyclostemon, and Buxus ; (2) red woods such as those of Phyllanthus 
species; (3) brown or greyish- or olive-brown woods as, for example, those of the 
genera Bridelia and Mallotus. The lustre varies from dull in those with a high 
infiltration content to bright and sometimes silky (Buxus) on fresh-cut section in 
those where there is little or no infiltration. Odour and taste are not distinct 
except in rare instances. Weight and hardness fluctuate between wide extremes; 
among the Indian timbers of this family the heavier type is represented by the 
woods of Gyclostemon, Phyllanthus , Bridelia , &c., species, while the other extreme 
is found in the soft and spongy woods of Trewia and Excoecaria . The grain may 
be straight, or irregularly or evenly interlocked, in the last instance, then generally 
in narrow bands. The texture fluctuates between medium coarse as found in 
Bischofia javanica, Blume, to the very fine as exemplified by the extremely fine 
and even-grained wood of Buxus . 

The diffuse-porous condition characterizes the woods of this family and seasonal 
rings are wanting or relatively inconspicuous; when present they are usually 
occasioned by somewhat denser and darker fibrous tissue in the outer portion. 

I he vessels are generally restricted in number and range from large to small or 
very small, the smaller type predominating; more or less of a tendency is mani¬ 
fested toward alignment in radial rows; the vessel walls range from thin to medium 
thick, simple perforations feature the vessels of most of these woods, but excep¬ 
tions to this rule occur (Buxus). The development of parenchyma is generally 
restricted; there is usually little parenchyma about the vessels but in many meta- 
traclieal parenchyma is more or less abundant, and in some species this is arranged 
in fine, relatively inconspicuous and often closely spaced, concentric lines which 
form a reticulum with the fine wood rays. The fibres vary from non-libriform to 
libriform; gelatinous fibres may be present and the thin-walled types are occasion¬ 
ally septate. The rays range from fine and close to fairly broad \Phyllanthus), the 
fine sorts predominating, but are never storied; the heterogeneous type prevails 
and in many instances two sorts of rays can be distinguished on the basis of size 
and composition. Horizontal radial canals have been reported in the genera 
Groton, Alchornia, and Sapium . 

The Spurge family is represented in India by over 70 genera and 600 species 
of trees, shrubs, or herbs. The majority of the woody species are ‘weed trees’ or 
shrubs of no importance from a timber standpoint. Seven genera are repre¬ 
sented respectively by a single timber species. 
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BUXUS, Linn. 

Brandis, Ind. Trees, 559; Hooker, FI. Br. Ind., v. 267; Nordlinger, 
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Querschnitte, Bd. ii; idem., Mech. Eigensch. Holzer, 514; Troup, Silv. Ind. Trees, in. 
834-837; Ridley, FI. Mai. Penin., iii. 182; Kanehira, Anat. Char. Form. Woods, 192-193; 
Kanehira, Iden. Imp. Jap. Woods, 50; Boulger, Wood, 88, 104, 147, 148; Chalk and 
Rendle, Br. Hardwoods, 16-17; Howard, Timb. World, 35-38; Jackson, Boxwood and 
its Substitutes, Journ. Soc. Arts (London), 33: 1690: 566-569, Apr. 10, 1885, 33. 1691. 
600-602, Apr. 17, 1885; Stone, Timb. Com., 192-193; Winn, Timb. and their Uses, 33, 
83, 99,106,113; Record, Boxwoods of Commerce, Bull. Torr. Bot. Club (U.S.A.), vol. 48, 
297-306,1922; idem., Boxwoods, Yale Univ., School of Forestry, Trop. Woods, No. 6 
(1926), 14; Rehder, Man. Cultivated Trees and Shrubs (MacMillan & Co., 1927), 532; 
Sim, Native Timb. S. Afr., 45-46. 


Size and General Distribution. Buxus consists of evergreen shrubs or trees 
with opposite, entire, coriaceous, usually glabrous, short-petioled leaves, apetalous 
monoecious flowers in axillary or terminal clusters consisting usually of a terminal 
pistillate and several staminate flowers, and sub-globose or obovoid, 6-homed, 
capsular fruits. About 30 species are included in this genus, widely scattered 
through central Europe, the Mediterranean region, southern Asia, and the West 
Indies and Central America. At least 2 species are found in India which were 
formerly confused with B. sempervirens, Linn.; one of these, B. If alUchiana, Baill., 
is an evergreen shrub or small tree of the first class, producing wood indistinguish¬ 
able from that of B. sempervirens, Linn. 

Timber Species. 1. B. Wallichiana, Baill. 

General Features of the Wood. See under ‘species’. 

Remarks. See under‘species’. 


Buxus Wallichiana, Baill. (B. sempervirens, Linn., in part) 

References. Gamble, Man. Ind. Timb., 592; Parker, lor. FI. Punj., 447; Kan- 
jflal, For. FI. U.P., 344; Ind. For., ix. 195, and xi. 25, 283; Kanehira, Anat. Notes 
Ind. Woods, 17 (B. sempervirens, Linn., in part); Parker, For. FI. Punjab (1924), 449- 
450; Ribbentrop, Report on the boxwood supply in the Punjab, Ind. For., xi, No. I, 25, 
28, 1885; Troup, Ind. Woods and Uses, 95-96 (B. sempervirens, Linn., in part); Watt, 
Com. Pro. Ind., 190 (B. sempervirens, Linn., in part); Record, Yale Univ., School of 
For., Bull. 14 (1925), 30-32. 

Trade and Vernacular Names. Boxwood. Vern. Kashmir, Chickri, chickdi ; 
Punj. Shamshad, sansad; U.P. Hindi, Papri, sansadu. 

Habit and Distribution. A small tree which varies in size according to 
locality. Gamble states that in the Himalaya it occasionally attains 5 ft. in girth, 
while trees of over 3 ft. in girth are not at all uncommon. Parker writes that in the 
Bashahr Division of the Punjab it reaches 30 ft. in height and 4 ft. in girth, with 
a clean stem of 10 ft. to 15 ft. Reports received from Divisional Forest Officers in 
Kashmir indicate that the tree grows from 2 ft. to 3 ft. in girth, with a fairly straight 
stem as much as 8 ft. long. Parker, writing on B. Wallichiana, describes that 
species as a small tree and B. papillosa as a large shrub or small crooked tree. 
The trees seen in Jaunsar were moderately straight and short-stemmed, with a 
girth up to 2 \ ft. Found in the Suliman and Salt Ranges, the Himalaya eastwards 
to Nepal, and Gamble states in Bhutan; generally in moist sheltered places, in 
valleys and ravines. In the Punjab B. Wallichiana is found in the Nogli Ganwi and 
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a&ha Valleys of the Bashahr State, also in patches in the Kulu, Kangra, 
Divisions, and B. papilloma in the Margalla and Kala-Chitta reserves of 
Rawalpindi, as well as in the Garamtbun reserve of Hazara. In the Jaunsar Division 
of the United Provinces box is found in the Matkangra and Jadi forests and in 
Tehri-Garkwal in the Jumna Valley and in the Datmir forests in the Tons Valley. 
In Kashmir State a small patch occurs in the Latyar forest of the Udampore 
Division, over large areas in the Thakrakote and Gulab Garh ranges of the Reasi 
Division and over equally large areas in the Mirpur Division. 

Supplies. The timber is sold by weight, and its value depends more on its 
freedom from knots and splits than on the size of the logs. Even small pieces 
3-4 in. in diameter find a ready sale for certain purposes, provided they are sound 
and free from defects. From nearly all localities where the tree is found the lead 
to the market is long and the supply moderate. The annual supply from the 
Bashahr Division may be estimated at 20 to 25 tons, and smaller quantities may be 
expected from the Kangra and Kulu Divisions. Only very small quantities are 
available from the Jaunsar, Kumaon and Tehri-Garhwal forests of the United 
Provinces. In Kashmir State the Divisional Forest Officer, Reasi Division, esti¬ 
mates that there is a sufficient supply to extract 175 tons annually for the next 15 
years, while the Divisional Forest Officer, Mirpur, estimates the out-turn from his 
division at 20 tons per annum, but adds that the want of roads makes extraction 
difficult. Attempts have been made in the past to export the timber to Europe, 
with no great success; in the Punjab there is a ready market, with its centre at 
Amritsar, and it would appear more profitable to exploit this market than to seek 
an export trade. 

General Characteristics of the Wood. Uniformly whitish-yellow to light 
yellow, with little difference between sap and heart, ageing to brownish-yellow; 
compression wood sometimes present; with silky lustre, working to an ivory* 
smooth surface under tools, without characteristic odour or taste, heavy (sp. gr. 
approx. 0*82), straight-grained or some samples very irregular-grained, extremely 
fine and very even-textured. 


Structure op the Wood : 

Growth rings distinct or fairly distinct with the naked eye, narrow, generally of nearly 
uniform width, delimited by a narrow darker line of denser fibrous tissue at the outer 
margin, 20-30 per inch. 

Vessels extremely small, the orifices barely visible with a hand-lens (10 X), largest 
at the beginning of the ring and grading gradually to smaller vessels in the outer portion 
of the ring, but exhibiting no great variation in size within a growth increment, open, not 
infrequently with contiguous rays on one but seldom on both sides, frequently with 
contiguous fibres, forming extremely fine vessel lines along the grain which are barely 
discernible with a hand-lens, solitary for the most part though often appearing paired 
in the tangential plane (10 x) owing to overlapping segments, rarely two contiguous 
radially, very evenly distributed, 150-180 per mm. 2 ; vessel segments 335-700 /x long, 
thick-walled, abruptly or attenuately tailed and overlapping at the ends, the largest 
45-50 fi in diameter; perforations scalariform, strongly oblique, with 10-20 (mostly 
15-20) medium stout, occasionally forking bars separated by spaces but little wider; 
inter-vessel pits minute, sparse owing to the fact that the vessels are seldom contiguous, 
with lenticular, oblique orifice and narrow circular border, the maximum diameter 
approximately 3 fi; pits leading to contiguous fibres similar, aligned in vertical rows; 
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pitB ^ading to contiguous rays numerous to each ray cell, similar in size and shape 
ae inter-prosenchymatous pits, obliquely aligned; tyloses not observed; yellow gum 
deposits frequent in the vessels, parietal, arching out into the vessel cavity. 

Parenchyma paratracheal and metatracheal, in cambiform rows of 3-8 (mostly 4-5) 
units along the grain; (a) paratracheal parenchyma sparse, forming a uniseriate sheath 
which is frequently interrupted by rays and fibres contiguous to the vessel, largely re¬ 
stricted to the tangential walls; cells flattened to conform to the vessel wall, the maximum 
diameter 26-30 /x; (6) metatracheal parenchyma fairly abundant, (1) scattered and (2) 
in short uniseriate tangential rows of 2-several cells; cells of ‘ b 5 parenchyma of nearly 
the same size as the fibres, but much thinner-walled, angular and frequently flattened 
in the tangential plane, the maximum diameter 17-20 /x; gummy infiltration sparse 
in both types of parenchyma, pale yellow; crystals wanting; starch deposits not observed. 

Fibres libriform, fine, frequently contiguous to the vessels, rounded or more or less 
angular in the transverse section and aligned in radial rows frequently interrupted by 
vessels or parenchyma, the last few rows at the other margin of the ring smaller ajid the 
cells more tabular forming a narrow” line of denser fibrous tissue deli m iting the growth 
ring, non-gelatinous but frequently exhibiting layers of stratification, non-septate, short 
(680-1,075 ft), 20-23 /x in diameter; walls 4-7 /x thick; lumina narrow; inter-fibre pits 
minute, abundant on both the radial and tangential walls, with lenticular, nearly vertical 
orifice and narrow circular border; infiltration wanting. 

Bays not distinct with the naked eye (a) but plainly visible with a hand-lens (10 x), 
fine, straight, fairly closely spaced (9-14 per mm.) and making up an appreciable volume 
of the wood, separated by 1-10 (mostly 2-7) fibres, frequently contiguous to the vessels, 
of the same colour as the background forming a fine low lustrous ray fleck which is readily 
visible with the naked eye on the radial surface, 1-3 seriate, heterogeneous, divisible on 
the basis of size and composition into two types; (a) narrow rays uniseriate, less numerous 
than the broader rays, consisting wholly of ‘upright’ cells, 1-7 cells and up to 150 /x high; 
(6) broad rays 2-3 seriate and 27-30 /x wide and consisting wholly of ‘horizontal’ cells 
through the medium portion, with uniseriate marginal extensions of 1-several rows of 
‘upright’ cells along the grain, the largest 25 plus cells and 430 plus ft high; occasionally 
the ‘b’ rays are joined by ‘upright’ cells along the grain, forming compound rays which 
are much higher; ray cells strongly thickened; pits leading to contiguous vessels numerous 
to each ray cell, minute, with lenticular, steeply oblique orifice and narrow circular 
border, the maximum diameter approximately 3 ft; pale yellow gummy infiltration very 
sparse in the ray tissue; crystals wanting; starch grains not observed. 

Summary. A heavy, usually straight-grained, extremely fine and very even-textured, 
uniformly light yellow to brownish-yellow wood; with a silky lustre; working to an ivory- 
like finish under tools; featured anatomically by narrow uniform growth rings delimited 
by a narrow darker line of denser fibrous tissue at the outer margin, extremely small and 
numerous vessels which are solitary for the most part and exhibit but little variation in 
size (and that very gradual) within a growth ring, latticed vessel perforations with usually 
15-20 rather stout, close bars, sparse paratracheal and fairly abundant metatracheal 
parenchyma, the last scattered and in short broken tangential lines of 2-3 cells, fine, 
short, thick-walled fibres which are more or less rounded in the transverse section 
and aligned in radial rows, and fine, straight, fairly closely spaced, 1-3 seriate, hetero¬ 
geneous rays of two types which make up an appreciable volume of the wood and form 
a fine low lustrous ray fleck on the radial surface; very similar in anatomical structure to 
B . semjpervirenSy Linn., and like this species, a wood par excellence for wood engraving, 
turning, fine carving and instruments of precision; a timber of the first class but the 
stands too limited and inaccessible to prove a factor in the export trade. 

Material . Gamble Specimen, No. 4434; Hand Specimen, source unknown, No. 617. 

Mechanical Properties. Wt. at 12 per cent, moisture content 52 lb. per c. ft. 
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Yood is not dependent on its strength for its market value. It is hard and 
extremely close-grained. 

Seasoning. Very difficult to season, as it develops many deep splits if care is 
not taken. Various methods are employed to season the wood. A common practice 
is to make a saw-cut to the centre down one side of the billet, so that contraction 
while seasoning may be focussed in the cut, thus preventing splitting elsewhere. 
A very good example of this may be seen in the Wood Museum at the Forest 
Research Institute, Dehra Dun, in a log 10 in. in diameter, in which the gap in the 
cut is now over 1 in. wide on the circumference, the log having developed only 
one fine split. Another method is to bury the logs for several years in the ground 
or to store them for 3 to 5 years in a cellar, when the sapwood is removed and 
the logs again stored below ground for a year or more. A method said to be in 
vogue in America is to boil the billets and when dry to bury them in sand. A 
Kashmir Forest Officer advocates girdling and when the tree is felled to split the 
billets in half and then season them in a cool place. 

Durability and Adaptability to Treatment, Boxwood is durable and not 
subject to any appreciable extent to insect attack. 

Working Qualities. It more closely resembles ivory than any known wood, 
is not difficult to saw, turns beautifully and works to a hard, smooth, shiny surface, 
which, however, soon dulls. It lends itself in a marked degree to carving, but in 
this respect is harder than sandalwood. 

Uses, Present and Prospective. It is extensively used in India for carving, 
small boxes, combs, especially those used by Sikhs, for tinder and snuff boxes and 
butter boxes in the Hills. In Europe it is used for a variety of purposes such as 
engraving, turnery, carving, protractors, scales, rulers, fine cabinet work, croquet 
mallet heads and balls, musical instruments, roller skates, flax-spinners, inlay 
work and similar purposes. 

BRIDELIA, Willd. 

References. Brandis, Ind. Trees, 559-561; Gamble, Man. Ind. Timb., 594-597; 
Hooker, FI. Br. Ind., v. 267-274; Den Berger, Beitrage zur Kenntnis der Anatomie des 
sekundaren Holzes der Niederlandisch-Indischen Baumarten, I; Bull, du Jardin Bot., 
Ser. III. ix (1928), 231; Heyne, Nutt. Planten, 2. Druk, II. 918; Ridley, FI. Mai. Penin., 
iii. 183-186; Kanehira, Anat. Char. Form. Woods, 192; Baker, Hardwoods Austr., 356; 
Swain, Timb. and For. Pro. Queensland; 57, 214, 406; Leeomte, Bois Madagas., 71; 
Unwin, W. Afr. For. and Forestry, 86,102, 103, 335, 433, 434; Sim, Native Timb. S. 
Afr., 44; Dynock, Notes on Indian Drugs, Pharm. Jour., ser. 3, vii (1876-7), 309-310. 

Size and General Distribution. Trees, shrubs, or climbers with alternate, 
simple, entire leaves with prominent parallel secondary veins, small monoecious or 
dioecious, sessile or nearly sessile flowers in axillary spicate clusters, and small 
drupaceous fruits containing one or two 1-seeded pyrenes. Bridelia includes over 
50 species which are widely scattered from tropical Africa and Madagascar east¬ 
ward through the Indo-Malayan region and southern China, to tropical Australia 
and the Pacific Islands. Eighteen species are enumerated in Hooker’s Flora of 
British India, one of which is a large or moderate-sized deciduous timber tree of the 
second class. 

Timber Species. 1. B. retusa , Spreng. 

General Features of the Wood, See under ‘species’. 

Remarks. See under ‘species’. 
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Inferences. Gamble, Man. Ind. Timb.,595; Talbot, For. FI. Bom.,ii. 435; Kanjilal, 


Bridelia retusa, Spreng. 
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For. FI. U.P., 345; Witt, Desc. List. Nor. & Berar Circ., C.P., Serial No. 481 ; Haines, 
For. FI. Chota Nagpur, 215; Rodger, For. Pro. Burm., 46; Troup, Silv. Ind. Trees, iii. 
824r-827 ; Troup, Ind. Woods and Uses, 92-93; Ridley, FI. Mai. Penin., iii. 184; Ridley, 
Timb. Mai. Penin., Agr. Bull. Str. and Fed. Mal. States, n. ser., i (1901), 248; Foxw., 
Indo-Mal. Woods, 485. 

Vernacular Names. Ass. Kashi ; Beng. Geio; Lepcha, Pengji ; Bom. Mar. 
Asana, kanta-kauchi, kutki ; Kan. Mulle-honne, muljane, goojoo, phatterphodi, havu- 
gandha ; Burm. Seikchi, seikchiho-, S. Ten. Hlekanan ; Sh. Mak-kawng-tawp; 
C.P. Kasai, kassi, katiain, kaliyen, karkho, khadka, binlo ; Mad. Tam. Mulu-vengai, 
kamanji; Tel. Koramaru, dudimaddi, duriamaddi, kodari, bontayepi ; Mal. Mullan- 
gaynm ; Punj. Ghaja, pathor ; Sant. Karke-anum, kadrupala ; U.P. Hindi, Ekdania, 
gondui, khaja; Garhwal, Gaya, dhaulo, gauli ; Jeypore, Karjara ; Ajmere, Lamkana ; 
Bansara, Arjnera. 

Habit and Distribution. A moderate-sized to large tree. In Burma it grows 
from 6 ft. to 7 ft. in girth, with a 30 ft. cylindrical straight stem. In the United 
Provinces, Chota Nagpur, Bihar and Orissa, and on the West Coast it is found 
as a tree of 5 ft. to 6 ft. girth, and in the Central Provinces, Deccan, Carnatic and 
South India as a somewhat smaller tree. Widely distributed from the Ravi River 
in the Punjab to the Mishmi country in Assam, throughout India and Upper and 
Lower Burma. 

Supplies. Though never gregarious, it is common in many parts of India. 
Not common in the Punjab; fair supplies can be obtained from the United 
Provinces, where such divisions as Saharanpur, Haldwani, Kheri, Bahraich, 
Pilibhit, and Gorakhpur could each supply 50 to 100 tons per annum. Rodger 
estimates that Burma could supply 300 tons per annum, but that to make extrac¬ 
tion a commercial proposition it would have to be exploited with other species. 
He gives the size of the squares available as 1 2" X1 2" X 30' . Common in all districts 
of Chota Nagpur, from which locality some 200 to 250 tons may be procured. 
Fairly common in the Thana, Kolaba, and Kanara Districts of Bombay, and more 
scattered in the other divisions of that province. Scattered throughout Madras 
and fairly common in the drier forests of the West Coast Divisions. 

General Characteristics of the Wood. Sapwood greyish-white to grey, 
not sharply demarked from the heartwood; heartwood drab to olive-brown, some¬ 
times with darker streaks traceable to uneven infiltration or with lighter bands due 
to interlocked grain; dull to somewhat lustrous, working to a smooth surface, 
without characteristic odour or taste, moderately heavy (sp. gr. approx. 0*75), 
shallowly or deeply interlocked-grained in narrow bands, medium- and fairly even- 
textured. 

Structure of the Wood : 

Growth rings distinct but inconspicuous, most evident at low magnifications (10 X), 
variable in width, delimited by a light line of terminal parenchyma, 5-8 per inch. 

Vessels medium-sized to small or very small, the orifices scarcely discernible with the 
naked eye, largest through the central portion of the ring, smallest in the other portion 
of the ring, and somewhat smaller at the beginning of the ring, but exhibiting no marked 
variation in size within a growth increment, for the most part plugged with tyloses, 
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“VM lten ^^y contiguous rays on one but seldom on both sides, forming medium fine, 
^ium close, sinuate vessel lines along the grain which are stuffed with tylosic deposits 


and are frequently punctate from inclusions of dark-coloured gum, for the most part 
solitary and in radial rows of 2—4 (mostly 2—3), occasionally in longer rows that are 
partly double, or 2-several contiguous in the tangential plane, quite evenly distributed 
(the groups), 11-26 per mm. 2 ; vessel segments short (170-600 p), medium thin to medium 
thick-walled, truncate or abruptly or attenuately tailed on one or both ends, the largest 
170-200p in diameter; perforations simple, nearly horizontal to oblique; inter-vessel pits 
numerous, orbicular to oval or angular through crowding, with broad border and linear- 
lenticular orifice reaching nearly to the margin of the pit cavity, the maximum diameter 
7-10 p; pits leading to contiguous rays several to each ray cell, varying in shape from oval 
through different angular types to linear-elliptical, in general horizontally orientated but 
sometimes oblique, with wide orifice and narrow semi-border; linear-elliptical pits with 
a maximum diameter up to 30 p; tyloses occluding most of the vessels in the heartwood, 
pale olive (transmitted light), medium thin-walled, copiously pitted with simple pits, 
frequently filled with, or with parietal deposits of, olive-brown gum. 

Parenchyma paratracheal, terminal, and metatracheal, in cambiform rows of 3-7 or 
more units along the grain some or all of which are frequently divided further by 1-2 
transverse septa into locules containing solitary, diamond-shaped crystals; the cambi¬ 
form rows contiguous to the vessels consist of more units than those farther removed, 
and the units in turn are shorter and wider; (a) paratracheal parenchyma fairly abundant, 
forming a narrow, 1-several (mostly 1) seriate sheath which is frequently interrupted by 
rays and rarely by fibres contiguous to the vessel, occasionally somewhat more abundant 
and then serving as conjunctive tissue between the vessels and the rays or between the 
smaller vessels; cells of ‘a’ parenchyma contiguous to the vessels flattened to conform 
to the vessel wall, the maximum diameter up to 50 plus p; cells farther removed from the 
vessels less strongly flattened, the maximum diameter 30 plus p; ( b) terminal parenchyma 
forming a fairly straight, 1-7 (mostly 2-4) seriate, ragged line delimiting the growth ring; 
cells aligned in radial rows, more or less angular and flattened in the tangential plane, 
the maximum diameter 27-33 p; (c) metatracheal parenchyma relatively sparse, 
scattered in the fibrous tracts, the maximum diameter 27—35 p; olive-brown gummy 
infiltration fairly abundant in all types of parenchyma, forming plugs or occluding 
occasional units; crystals abundant in the ‘b’ and ‘c ’ parenchyma, solitary in the locules, 
frequently in series of a dozen or more along the grain; starch deposits occasional in the 
rings near the bark. 

ibres non-libriform to semi-libriform, medium fine, more or less angled in the trans¬ 
verse section and not aligned in radial rows, occasionally contiguous to the vessels, 
non-gelatinous, septate, 565—2,165p long, tapering, 34—38 p in diameter; walls 4—6p 
thick; inter-fibre pits numerous, largely confined to the radial walls, minute, simple, with 
slit-like, nearly vertical orifice; olive-brown gummy infiltration occasional in some of 
the compartments of the fibres. 

Rays not distinct with the naked eye but appearing fairly broad with a hand-lens 
(10X), medium fine, normally spaced (5-7 per mm.), separated by 2-15 (mostly 5-10) 
fibres, frequently contiguous to the vessels, of the same colour as the background forming 
a fairly conspicuous fleck on the radial surface, 1-5 seriate, heterogeneous, divisible on 
the basis of size and composition into two types; (a) narrow rays uniseriate, less abundant 
than the broad rays, consisting wholly of ‘upright’ cells, 1-8 (mostly 3-4) cells and 200 
plus p in height; (5) broad rays 2-5 seriate and 70—85 p wide and consisting wholly of 
‘horizontal’ cells through the central portion or with ‘upright’ cells along the flanks, 
terminating abruptly above and below in uniseriate margins of 1-several horizontal rows 
of upright cells, occasionally uniting along the grain forming compound rays; height of 
‘ b ’ rays up to 25 plus cells and 700 plus p (maximum where not compound, 40 cells and 
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\J0&n); pits leading to contiguous vessels several to each ray cell, varying in shape 
from oval through different angular types to linear-elliptical, in general horizontally 
orientated but sometimes oblique, with wide orifice and narrow semi-border; linear- 
elliptical pits with a maximum diameter up to 30 /a; olive-brown gummy infiltration 
abundant in the ray tissue, occluding many of the cells; crystals occasional, solitary, 
frequently imbedded in the gum; sparse starch deposits present in the rings near the 
bark. 

Summary . A moderately heavy, shallowly or deeply interlocked-grained in narrow 
bands, medium-textured, drab to olive-brown wood; seasons without serious defects and 
works well under tools; presents a handsome grain if properly cut; featured anatomically 
by inconspicuous growth rings delimited by a light line of terminal parenchyma, medium- 
sized to small or very small vessels borne for the most part solitary and in radial rows of 
2-4, abundant tyloses, fairly abundant paratracheal parenchyma in a narrow sheath, ter¬ 
minal parenchyma as above and relatively sparse metatracheal parenchyma, fairly 
long, medium fine, septate fibres which are not definitely aligned in radial rows, and 
medium fine, 1-5 seriate heterogeneous rays which form a fairly conspicuous fleck on the 
radial surface; the crystal content of this wood is fairly high, series of a dozen or more 
crystals along the grain being frequent; a good utilitarian timber of the second class. 

Material. Gamble Specimen, No. 5948; Hand Specimen, source unknown, No. 1140. 

Mechanical Properties. Wt. at 12 per cent, moisture content 47 lb. per c. ft. 
Moderately hard to hard. Tests carried out by Kann at the Institute of Science, 
Bangalore, gave the following results: 



Transverse strength , in 
lb. per sq. in. 


Weight, lb. 

| Modulus of 

Crushing strength 

per c. ft., 

Breaking elasticity or 

parallel to grain , 

air-dried. 

strength . | Young's modulus. 

in lb. per sq. in. 

49 

11,200 1,550,000 

7,840 


The value of P from the above figures is 622 ; Gamble, quoting Skinner, gives 
P = 892, and Kyd, P = 525. F. J. Colley calls it a good, hard and heavy timber. 

Seasoning. It seasons without serious defects and may be classed as a non¬ 
refractory timber. The logs should be converted as soon after felling as possible, 
and the material stacked in open piles under cover. 

Durability and Adaptability to Treatment. Durable, especially so in 
contact with water. 

Working Qualities. It saws and machines well and works to a nice smooth 
surface. It is easily worked with hand tools, and, if quartered, presents an attrac¬ 
tive mottled silver-grain, which could be made use of for decorative purposes. 

Uses, Present and Prospective. It is in fair demand for house building, as 
rafters, posts and floor boards. It is also used for carts, cart shafts, yokes, 
agricultural implements, and for drums in the Kheri Division of the United 
Provinces, according to Kanjilal. F. J. Colley states that it is used for construction 
work on the West Coast, being substituted for Terminalia paniculata. It is a good 
second-class timber. 


PHYLLANTHUS, Linn. 

References. Brandis, Ind. Trees, 569-572; Gamble, Man. Ind. Timb., 598-601; 
Hooker, FI. Br. Ind., v. 285-305 ; Heyne, Nutt. Planten, 2 Druk, II. 903-906 ; Ridley, 
FI. Mai. Penin., iii. 198-205; Brown, Min. Pro. Phil. For., iii. 90, 201 ; Baker, Hardwoods 
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355; Swain, Timb. and For. Pro. Queensland, 459, 466; Unwin, W. Afr. For. and 
Forestry, 103,135, 337, 434; Boulger, Wood, 126, 140, 158, 203; Sim, Native Timb. S. 
Afr., 96-97; Record, Timb. Trop. Amer., 368, 370. 

Size and General Distribution. Trees, slirabs, or herbs, mostly deciduous, 
with alternate, distichous, entire, short-petioled leaves which are often borne on 
deciduous branchlets, small, unisexual, usually monoecious, apetalous flowers, 
usually in axillary clusters, and fruits, subtended by a persistent calyx, which 
consist of 3 or more crustaceous, coriaceous, or rarely bony, 2-valved cocci with 
or without a separable, coriaceous or fleshy pericarp. Phyllanthus is widely distri¬ 
buted in the tropical and warm temperate regions of both hemispheres and is 
especially well represented in Australia. Over 600 species have been described and 
of these Hooker lists no less than 56 as occurring in the flora of British India. 
P. Emblica , Linn., is a small or medium-sized timber tree which has a wide range 
in India and Burma, and likewise extends to Ceylon, the Malay Peninsula and 
Archipelago, and China. 

Timber Species. 1 . P. Emblica , Linn. 

General Features of the Wood. See under 4 species’. 

Remarks. See under 'species’. 


Phyllanthus Emblica, Linn. 

References. Gamble, Man, Ind. Timb., 599; Talbot, For. FI. Bom., ii. 441; Witt. 
Desc. List. Nor. & Berar Circ., C.P., Serial No. 484; Rodger, For. Pro. Burm., 46; Ind. 
For. Rec. pt. iv, Diag. I; Ind. For. Rec. ix, pt. v. 41; Kanehira, Anat. Notes Ind. Woods, 
17; Nordlinger, Querschnitte, Bd. x; Pearson, Com. Guide For. Econ. Pro. Ind., 132, 
134; Troup, Silv. Ind. Trees, iii. 830-833; Troup, Ind. Woods and Uses, 207-208; Watt, 
Com. Pro. Ind., 886-887; van Eeden, Houtsoorten Nederlandsch Oost-Indie, 227; 
Heyne, Nutt. Planten, 2. Druk, II. 903-905; Wind, Proof.Bosch., Java, Med.ix. 208-213; 
Foxw., Indo-Mal. Woods, 486; Boulger, Wood, 126; Howard, Timb. World, 9-10; 
Record, Timb. Trop. Amer., 368. 

Vernacular Names. Ass. AmluJci ; Garo, Ambari; Beng. Amla, ambolati , 
amulati ; Nep. Aunla ; Lepcha, Suam ; Bom. Mar. Awla, avala ; Kan. Nellimara; 
Guz. Bhoza, amali, amla, ambala ; Burm. Zibyu, lasha, shabyu; Kc. Htakyi, chyah- 
kya ; Kn. Taya ; Sh. Mai-hkam ; C.P. Aonla, aunra, aoura, aouri, amla, avia ; 
Gond. Nalli, lalli ; Mad. Tam. Nelli , nellakai, toppinelli; Tel. Osirka , mri, aserekai , 
amala kamu , usari\ Can. Nelli, nilika; Punj. Aonla, amli; Sant. Miral; Cuttack, 
Ala thanda ; Kol. Miral , aura ; U.P. Hindi, Aonla, amla , avia. 

Habit and Distribution. A small to moderate-sized tree, which in Burma is 
found up to 6 ft. in girth, with a stem up to 25 ft. in length, often crooked or leaning. 
In the more fertile localities, such as valleys, it is found in India up to 4 ft. to 5 ft. 
in girth, also often as fair-sized poles. It often frequents dry open forests on hill 
sides, where it is found as a small tree. Found locally in the Hazara and Rawal¬ 
pindi Divisions of the Punjab. Common in the United Provinces, Bengal, and 
stretching eastwards to Assam. It is found throughout the rain forests of India 
and in the dry hills of Upper and Lower Burma. 

Supplies. A very common tree in nearly all dry and moist deciduous forests. 
Rodger estimates that at least 250 tons could be procured annually from Burma, 
were a steady demand to arise. P. C. Kanjilal states that moderate quantities are 
available from most districts of the United Provinces. Common in the districts of 
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^Central Provinces, from each of which divisions 30 to 50 tons or possibly more 
could be supplied annually. Moderately common in the Bombay Satpuras and 
Kanara forests as a fair-sized tree, each division being capable of yielding some 
50 tons per annum., Plentiful as a small tree in the Deccan, Panch Mahals and 
Thana Divisions of Bombay, and in the S. Deccan and Carnatic forests. On the 
West Coast, Nilgiris, and in the Coimbatore District, the tree is larger than in the 
Deccan, and 30 to 50 tons could easily be collected annually from each division. 

General Characteristics of the Wood. Dull red when first exposed, ageing 
to reddish-brown and frequently with a purplish cast; heartwood not distinct; 
with little or no lustre, working fairly smooth under tools, without characteristic 
odour or taste, moderately heavy to heavy (sp. gr. 0*74, 0*80), generally shallowly 
and irregularly interlocked-grained or sometimes wavy-grained in the radial plane 
and then exhibiting a fiddle-back mottling, coarse (large rays) and uneven- 
textured. 


Structure of the Wood : 

Growth rings generally distinct, relatively inconspicuous to plainly visible, delimited 
by darker, denser fibrous tissue toward the outer margin, very variable in width in 
different samples, 1-12 per inch. 

Vessels small to very small, the orifices appearing fairly small with a hand-lens 
(10 X), largest at the beginning or through the central portion of the ring and smallest 
toward the outer margin, but exhibiting no great variation in size indicative of seasonal 
growth, frequently with contiguous rays on one and occasionally on both sides, open for 
the most part, occasionally partially or wholly plugged by tyloses containing reddish- 
brown gum, forming fine, straight or undulate, whitish vessel lines along the grain, in 
part solitary, for the most part in radial rows of 2-3 between the wide rays, less commonly 
in longer rows of 4-6 or more the units of which often vary greatly in size, or several- 
nested, quite evenly distributed but rather distant, 13-23 per mm. 2 ; vessel segments 
340-1,025 /x long, medium thin-walled, truncate or abruptly or attenuately tailed on 
one or both ends, the largest 135-150 fi in diameter; perforations simple, nearly hori¬ 
zontal to oblique; inter-vessel pits numerous, crowded, orbicular to oval or angular 
through crowding, with wide border and linear orifice reaching to, or beyond, the margin 
of the pit; pits leading to contiguous rays several to each ray cell, mostly elliptical to 
linear-elliptical and horizontally or occasionally vertically orientated, with narrow border 
and broad orifice, the maximum diameter 20 plus /jl ; tyloses sparse or wanting in many 
vessels; when present more or less sclerosed with simple pits and generally with inclusions 
of reddish-brown gum. 

Parenchyma paratracheal and metatracheal, in cambiform rows of mostly 4-5 units 
along the grain; (a) paratracheal parenchyma sparse, restricted to occasional cells which 
are confined for the most part to the tangential walls of the vessels; cells angular or 
strongly flattened to conform to the vessel wall, the maximum diameter 33-40 plus fi; 
(b) metatracheal parenchyma extremely sparse, diffused in the tracts of fibrous tissue 
and difficult to distinguish from the fibres (#); cells strongly angular, with maximum 
diameter of 27-33 /x; reddish-brown gummy infiltration fairly abundant in both types of 
cells; crystals wanting; starch deposits not observed. 

Fibres semi-libriform to libriform, coarse, strongly and more or less irregularly angled 
in the transverse section and not definitely aligned in radial rows, forming relatively 
narrow tracts between the wide rays which contain occasional vessels or are interrupted 
by vessels, the last few rows at the outer margin of the ring generally flattened in the 
tangential plane, frequently contiguous to the vessels, non-gelatinous but the walls often 
exhibiting stratification, septate, 720-1,700 long, 33-37 /x in diameter; walls 4-6 /x 
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Stick; inter-fibre pits abundant, most frequent on the radial walls, bordered, elliptical 
and nearly vertically orientated, with linear orifice; fibre lumina frequently occluded 
with, or with parietal deposits of, reddish-brown gum. 

Rays distinctly visible with the naked eye but not sharply delimited (x) from the 
other tissues through contrast, rather broad, straight, appearing close (4-6 per mm.) 
owing to their width and making up a very appreciable volume of the wood, separated 
by 1-8 fibres, frequently contiguous to the vessels, darker than the background, forming 
a high handsome silvery fleck on the radial surface, 2-9 seriate, heterogeneous, the 
largest 155-176 fj. wide and up to 40 plus cells and 1,800 plus /z high (max., 5,000 /x); pits 
leading to contiguous vessels several to each ray cell, mostly elliptical to linear-elliptical 
and horizontally or occasionally vertically orientated, with narrow border and broad 
orifice, the maximum diameter 20 plus /x; reddish-brown infiltration abundant in the 
ray tissue, granular or in foam-like masses; crystals abundant, solitary or rarely two in 
a cell, large, frequently so orientated in the cells as to appear nearly rectangular in the 
radial section; the crystals in addition appear to be encased by a thin pale brown wall 
of the nature of cell-wall substance; starch deposits not observed. 

Summary . A moderately heavy to heavy, more or less shallowly and irregularly 
interlocked-grained, coarse and uneven-textured, dull red or reddish-brown wood; 
featured anatomically by distinct but relatively inconspicuous growth rings, small to 
very small vessels borne for the most part in rows of 2-3, simple vessel perforations, 
sparse paratracheal and metatracheal parenchyma, coarse and strongly and more or less 
unevenly angled septate fibres containing gummy infiltration, and rather broad, close, 
straight, 2-9 seriate, heterogeneous, crystalliferous rays which make up a very appreciable 
volume of the wood, are 1,800 plus p, in height, and form a high handsome silvery fleck 
on the radial surface; the high ray volume of this wood undoubtedly accounts for the 
difficulty in seasoning; a relatively unimportant timber of the third class. 

Material . Gamble Specimens, Nos. 5950, 5969. 

Mechanical Properties. Wt. at 12 per cent, moisture content 49 lb. per c. ft. 
Hard and tough. Gamble quotes a number of values for P, ranging between 514 
and 617. 

Seasoning. A difficult timber to season as it develops numerous wavy surface 
cracks and has a tendency to cup and twist. F. J. Colley, writing on the subject, 
says it is difficult to season as it warps and splits. An air-seasoning experiment 
was carried out in the Gonda Division of the United Provinces, by the Forest 
Research Institute in co-operation with the Divisional Forest Officer. Much of the 
timber split in the characteristic way, and warping and cupping was pronounced 
in many pieces. The best results were obtained either by girdling the standing 
trees or by water-seasoning the stock cut from green logs. C, V. Sweet, who carried 
out the final inspection, does not recommend girdling owing to fear of insect 
attack, but advocates water-seasoning or green conversion. He goes on to say that 
ample protection from rapid seasoning immediately after conversion is absolutely 
necessary to prevent excessive surface cracking. The logs should be converted 
near the end of the rainy season and the material carefully stacked to prevent 
cupping and warping. 

Durability and Adaptability to Treatment. Moderately durable under 
cover and durable under water. From an experiment earned out on a laboratory 
scale at Dehra Dun, it was ascertained that as a post in the ground it lasted 2 years 
and 2 months. A similar piece was treated by the Powell process and was in a 
damaged condition after 6 years and 6 months. 

Working Qualities. Easy to saw and planes to a nice smooth, somewhat 
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<j,„ 3 xuijy surface. Talbot states that it is adapted to turnery. Out on the quarter it 
presents a pretty silver grain, the grain is often curly and of the character of 
fiddle-back mottling. 

Uses, Present and Prospective. Used locally for cheap buildings and furni¬ 
ture and in Madras for well construction. Talbot mentions its use for gun stocks. 
In the Central Provinces and North Bombay it is often used for house posts. It 
yields an excellent charcoal and firewood. It should be protected with creosote 
or paint when used for building. 


BISCHOFIA, Blume 

References. See under ‘species’. 

Size and General Distribution. Bischofia javanica, Blume, is a tall, straight, 
handsome deciduous tree with alternate, bronze-green, glabrous, trifoliate leaves, 
small greenish-yellow dioecious flowers in axillary or lateral panicled racemes, 
and globose fleshy fruits, in. in diameter, which contain 3-4 smooth shining 
seeds. A widely distributed Indo-Malayan species ranging from the Western 
Peninsula eastward through Burma and Siam to Cochin-China, the Philippines, 
Formosa, and Polynesia, and southward into Malaya. A second species, B. lepto- 
poda, Muell., is reported from the Pacific Islands. 

Timber Species. 1. B. javanica, Blume. 

General Features of the Wood. See under ‘species’. 

Remarks. See under * species 

Bischofia javanica, Blume 

References. Gamble, Man. Ind. Timb., 607; Kanjilal, For. FI. U.P., 351; Talbot, 
For. FI. Bom., ii. 460; Haines, For. FI. Chota Nagpur, 227; Parkinson, For. FI. Andam., 
244; Rodger,For. Pro. Burm., 46; Ind. For. Rec., vi. pt. iv. 85; xi. pt. x. 32; Brandis, Ind. 
Trees, 558-559; Hooker, FI. Br. Ind., v. 344-345; Kanehira, Anat. Notes Ind. Woods, 
17; Nordlinger, Querschnitte, Bd. X (B. trifoliata); Pearson, Com. Guide For. Econ. 
Pro. Ind., 25-26; Troup, Silv. Ind. Trees, iii. 820-824; Troup, Ind. Woods and Uses, 88- 
89; Beekman, Proef. Bosch., Java, Med. v. 72-73; Den Berger, Proof. Bosch., Java, 
Med. xiii. 81-83; Den Berger, Beitrage zur Kenntnis der Anatomie des sekundaren 
Holzes der Niederlandisch-Indischen Baumarten, i. Bull, du Jardin Bot., ser. iii. ix 
(1928), 231; van Eeden, Houtsoorten van Nederlandsch Oost-Indie (1906), 221 (B. 
trifoliata) ; Heyne,Nutt. Planten, 2. Druk, II. 917-918; Kramer, Proef. Bosch, Java, Med. 
xii. 63; Lecomte, Bois Indo-Ch., 95; Foxw., Indo-Mal. Woods, 484 (B. trifoliata ); 
Kanehira, Iden. Phil. Woods, 49; Schn., Com. Woods Phil., 139-140; Whitford, For. 
Phil., ii. 49; Kanehira, Anat. Char. Form. Woods, 191-192; Chun, Chinese Econ. Trees, 
212; Howard, Timb. World, 32-33. 

Trade and Vernacular Names. Bishopwood. Vern. Ass. Uriamjoki ; Garo 
Hills, Bolzuru ; Beng. Kainjal ; Lepcha, Sinong ; Bom. Kan. Nili-mara ; Mar. Bole ; 
Burm. Aukkyu, pogaungsa, kywetho, tayok-the, ye-padauk ; Ko. Hka-shatawi ; Mad. 
Tam. Milachithayam ; Can. Oobra nairul ; Mai. Nira ; Trav. Hills, Nannal, thiripu; 
U.P . Dehra Dun, Paniala, bhittar ; Garhwal, Kot semla, kaen ; Oudh, Irum. 

Habit and Distribution. A large to very large tree. Generally with a straight, 
cylindrical, though not very long stem. Trees of over 12 ft. in girth have been seen 
while on inspection in the Ainshi forests of North Kanara, and also large trees in 
the Cachar and Lakhimpur forests of Assam. In Burma it grows from 5 ft. to 6 ft. 
in girth, with a 25ft. bole. It is reported from the Tinnevelly and Madura Districts 
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dras as a tree of 3 ft. to 5 ft. girth, with a 12 ft. to 18 ft. st^m; in the West 
Coast forests of that Province it grows to a somewhat larger size. Found from the 
Jumna River eastwards, through Oudh and Gorakhpur to Bengal and Assam; 
southwards to Bihar and Orissa, Tinnevelly and Madura, and on the West Coast 
from the Konkan to the Nilgiris. Throughout Upper and Lower Burma, in hills and 
plains forest; scarce in the Andaman Islands. 

Supplies. Found scattered in shady ravines in the Dehra Dun Division of the 
United Provinces, but not present in commercial quantities; rather more common 
in the Gorakhpur Division of those Provinces. Moderately common in Bengal; 
E. O. Shebbeare gives the out-turn from the Buxa Division as 7,800 c. ft. per 
annum, in logs 4 ft. to 6 ft. in girth and 12 ft. in length. Larger supplies are avail¬ 
able from Assam than from elsewhere; the out-turn from the Lakhimpur Division 
is put at 70,000 to 80,000 c. ft. per annum, that from Sibsagar at 9,000 to 10,000 
c. ft., while Goalpara could supply 20,000 c. ft. Rodger put the out-turn from 
Burma at 5,000 c. ft. per annum. C. E. Simmons procured figures of out-turn for 
the Chennat Nan Reserve, some 6 miles from Ovalakkot in Madras, which put the 
annual yield at 18,800 c. ft. The North Kanara Division of Bombay could supply 
some 5,000 c. ft., were a demand to arise. 

General Characteristics of the Wood. Sap wood light cream-coloured to 
reddish-brown, narrow (4/5ths to 1 3/5ths in.), grading into the heartwood; heart- 
wood red to dark reddish-brown or chocolate-brown, often with a purplish tinge; 
dull, with rough feel, with a strong scent of vinegar when fresh cut which disappears 
as the timber ages, without characteristic taste, moderately heavy (sp. gr. approx. 
0*74), straight- or somewhat shallowly and irregularly interlocked-grained, fairly 
coarse- and even-textured. 


Structure of the Wood : 

Growth rings not distinct; the growth is said to be fast, the annual increment being 
approximately | inch in thickness under favourable conditions. 

Vessels large to medium-sized or small, the orifices of the larger visible with the naked 
eye but not sharply delineated (owing to tyloses), exhibiting no variation in size indicative 
of growth rings, without evident parenchymatous sheath, occluded (heartwood) with 
coarse reddish-brown glistening tyloses or occasionally with white deposits, with con¬ 
tiguous rays on one and frequently on both sides, forming numerous, fairly close, 
relatively conspicuous vessel lines along the grain containing mealy tylosic deposits or 
rarely with white deposits, occasionally solitary, more often in radial rows of 2-3, rarely 
in longer rows or in short double rows, quite evenly distributed, 6-13 per mm. 2 ; vessel 
segments 300-1,065 /x long, truncate or abruptly or attenuately tailed at one or both 
ends, medium thin-walled, the largest 235-250 ft in diameter; perforations simple, nearly 
horizontal to oblique; inter-vessel pits numerous, coarse, orbicular to oval or rarely 
elliptical, often angular through crowding, with wide border and lenticular, horizontally- 
aligned orifice, the maximum diameter 15-18 /x; pits leading to contiguous rays several 
to each ray cell, of largest size where they lead to ‘upright’ cells, oval to elliptical or 
linear-elliptical, horizontally or obliquely orientated, with wide orifice and narrow semi¬ 
border or without border, the maximum diameter 37-60 ft; tyloses very abundant, 
occluding all the vessels in the heartwood, coarse, reddish-brown and glistening by 
reflected light, often with thin parietal deposits of reddish- or orange-brown gum; white 
deposits rarely present. * 

Parenchyma paratracheal, in cambiform rows along the grain, very sparse, restricted 
to occasional cells contiguous to the tangential walls of the vessels; cells strongly 
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rled to conform to the vessel wall, the maximum diameter 50-60 \x ; reddish-’ 
orange - brown gummy deposits frequent, parietal for the most part, most frequent on 
the transverse (horizontal) walls; crystals rarely present, solitary; starch grains not 
observed. 

Fibres tracheid-like, unusually coarse for a dicotyledonous wood, angled in the trans¬ 
verse section and aligned in radial rows in tracts between the vessels and rays devoid 
of longitudinal parenchyma, septate, non-gelatinous, long (850-2,340 fx), 40-50 /x in 
diameter; walls 4-8 y, thick; inter-fibre pits numerous, largely confined to the radial walls, 
narrow, nearly vertically orientated, with slit-like orifice; reddish- or orange-brown 
gummy infiltration abundant in the fibres, occluding the lumina or in a parietal layer, 
most abundant at the septations. 

Rays of the same colour as the background and not distinct with the naked eye in 
the transverse section, medium coarse, sinuate (#), normally spaced (6-8 per mm,), 
separated by 1-7 (mostly 2-5) fibres, forming a relatively high but inconspicuous ray 
fleck on the radial surface, 1-5 seriate, heterogeneous, divisible on the basis of size and 
composition into two types; (a) narrow rays uniseriate, composed wholly of 'upright 
cells, up to 10 plus cells and 700 plus p in height, much less conspicuous than the broad 
rays; (b) broad rays 2—5 seriate and with maximum width of 100-115 /x and consisting 
wholly of 4 horizontal 9 cells through the central portion or with 4 upright ’ cells along the 
flanks, tapering abruptly (t) to uniseriate margins or frequently with uniseriate extensions 
above and below of 2-several c upright* cells which resemble the ‘a’ rays; height of b 
rays up to 25 plus ceils and 1,100 plus /x (max., 40 plus cells and 1,700 /x) ; pits leading to 
contiguous vessels several to each ray cell, of largest size where they lead to 4 upright ’ cells, 
oval to elliptical or linear-elliptical, horizontally or obliquely orientated, with wide 
orifice and narrow semi-border or without border, the maximum diameter 37-60 fx ; 
reddish- or orange-brown gummy infiltration abundant in the ray cells, occluding the 
lumina or in a parietal layer; crystals occasional, solitary in locules which usually 
result from the division of an * upright * cell by a horizontal wall; starch deposits not 
observed. 

Summary. A moderately heavy, straight- or shallowly and irregularly interlocked- 
grained, dull red, reddish-brown, or chocolate-brown wood; with a strong vinegar scent 
when first cut; with a high tylosic and infiltration content indicating durability; 
featured anatomically by the absence of growth rings, large to medium-sized vessels 
borne for. the most part in radial rows of 2-3, abundant coarse tyloses with gummy 
inclusions, very sparse paratracheal parenchyma, long unusually coarse thick-walled 
septate fibres in radial rows, and heterogeneous rays of two sorts which form a relatively 
high but inconspicuous fleck on the quarter; a non-omamental, constructional timber 
of the first class. 

Material. Gamble Specimen, No. 5745; Hand Specimen, source unknown, No. 1069. 

Mechanical Properties. Wt. at 12 per cent, moisture content 47 lb. per c. ft. 
The timber has been tested by L. N. Seaman, at the Forest Research Institute, 
Dehra Dun, the results of which are given below: 


* 

Moisture 
percentage 
of weight 
of oven 
dry wood. 

Weight , 
lb. per c.ft. 
at 18-5 
per cent . 
moisture 
content . 

Transverse strength , 
in lb. per eg. in. 

Compression 
parallel to 
grain at 
breaking , in 
lb. per sq. in. 

Crushing at 
right angles 
to grain at 
elastic limit , 
in lb. per 
sq. in. 

Hardness, in lb. per 
impression. 

Breaking 

strength. 

Modulus 
of elasticity 
or Young's 
Modulus. 

Side. ! End. 

18-5 

47 

8,860 

1,287,000 

4,810 

815 

740 I 1,085 
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rom the above figures it will be seen that in transverse strength bishopwood 
is 6 per cent, below that of Burma teak, considerably Below that species in elas¬ 
ticity, and about equal to it in hardness. 

Seasoning. It seasons fairly well but is liable to warp. Two hundred M.G. 
sleepers were sent to Dehra Dun for experimental treatment. The end-splitting 
and surface-cracking were negligible, while boxing the heart led to no serious 
defects. These sleepers showed a marked tendency to bulge on the surface, and 
this was not due to treatment. When treated they presented a good appearance; 
they were cut from green logs. Small quantities were kiln-seasoned quite satis¬ 
factorily by S. Fitzgerald at Dehra Dun, the results being better than were 
expected, as warping was not noticeable. 

Durability and Adaptability to Treatment. Moderately durable, lasting 
some 4 to 5 years in an untreated state. It lasts extremely well in contact with or 
under water; Gamble, quoting Chev. Paganini, states that under water it is nearly 
imperishable. The sleepers mentioned above were treated by J. Warr at the 
Forest Research Institute, Dehra Dun, who reports in detail on these tests in 
Ird. For. Bee., xi, pt. x, pp. 32-39. The wood absorbed from 4 lb. to 5 lb. 
per c. ft., with a pressure of 175 lb. per sq. in. in two hours. The sapwood, where 
present, readily absorbed the creosote, while the heartwood was only treated 
skin-deep. J. Warr is of opinion that, with a moderately durable timber such as 
bishopwood, even light impregnation will have a very beneficial effect in increasing 
its durability, provided the sleepers are adzed and bored before treatment, and 
we agree with him. He states that the most important point to bear in mind, when 
using treated sleepers of this species, is to lay them in the permanent way with the 
heart-side up, so that the well-impregnated sapwood bearing on the ballast may 
have a chance of resisting the agents of destruction. He recommends a modified 
Lowrie Process for treatment, using a slowly built-up pressure to 175 lb. per sq. in., 
in about 1 hour, and held for a further hour, followed by a vacuum of 20 in. for 
about 25 minutes; the temperature to be from 180° F. to 200° F. 

Working Qualities. Saws without difficulty when green and works to a 
smooth surface, if cut so as to make the most of the figure it is attractive and 
ornamental. 

Uses, Present and Prospective. Chiefly used for construction, as beams for 
building, and as piles, for which purpose it is especially suitable. To the above 
uses Rodger adds boats, wells, and wheels. It is also used to a limited extent 
in Assam for carving. It has been in the past extensively used in Assam, especially 
in theLakhimpurDistrict, as sleepers; in 1910-11 as many as 79,300 M.G. sleepers 
were extracted from that division. It undoubtedly has a future as a sleeper-wood 
after treatment. It was also formerly used in Assam for tea boxes, though three-ply 
boxes have now completely cut it out. F. J. Colley, of the New Malabar Timber 
Yards and Saw Mill Co. Ltd., Calicut, classes it as ‘a good quality timber, heavy, 
strong, and durable, especially under water’. In our opinion bishopwood just 
misses being a really first-class timber, but it is well worthy of attention. 

TREWIA, Linn. 

References. Brandis, Ind. Trees, 590-591; Hooker, FI. Br. Ind., v. 423-424. 

Size and General Distribution. Soft-wooded, deciduous trees with opposite 
or nearly opposite, broadly ovate or orbicular-cordate, entire leaves with 3-5 basal 
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es; rather large, dioecious, apetalous flowers which appear before the leaves 
and are borne solitary on long peduncles or in racemes, and 2-4 celled, fleshy, 
indehiscent or loculicidal fruits with crustaceous endocarp. Trewia includes 4-5 
species, distributed through India, Ceylon, Malaya, and the Molucca and Philip¬ 
pine Islands. One species, T. nudifiora , Linn., is a large Indian timber tree which 
has a wide range in India and Burma, extending southward into Ceylon and into 
the Malay Peninsula and Archipelago. 

Timber Species. 1 . T. nudifiora , Linn. 

General Features of the Wood. See under ‘species’. 

Remarks. See under ‘species’. 


Trewia nudifiora, Linn. 

References. Gamble, Man. Ind. Timb., 617; Kanjilal, For. FI. U.P., 353; Haines, 
For. FI. Chota Nagpur, 230; Parker, For. FI. Punj., 449; Rodger, For. Pro. Burm., 47; 
Ind. For. Rec., ix, pt, v, 46; Troup, Silv. Ind. Trees, iii. 841-844; Troup, Ind. Woods 
and Uses, 263; van Eeden, Houtsoorten Nederlandsch 0ost-Indie, 228; Heyne, Nutt. 
Planten, 2. Druk, II. 921; Foxw., Indo-Mal. Woods, 486; Anon., Ind. For., xliv. 410; 
xlvi. 305. 

Vernacular Names. Beng. Pitali; Nep. Garum , gamari , kurong ; Lepcha, 
Tungfiam\ Bom. Kan. Turnri, shillauri , kat-kumbla ; Burm. Set-kadon, yehmyot ; 
Sh. Pnk-nam ; Kc. Patawnig ; Mad. Mai. Parnbara , kumbil ; Punj. Kumhar , gumhar ; 
U.P. Hindi, Turnri , petari ; Dehra Dun, Dhaul-pedda ; Kumaon, Turnri , khamara ; 
Oudh, Bhillaur ; Uriya, Monda ; Kol. Gara loa ; Sant. Gada lopong . 

Habit and Distribution. A moderate- to large-sized tree with a moderately 
cylindrical and straight stem. Rodger states that in Burma it grows to 10 ft. in 
girth, with a 30 ft. bole. In Bengal it is found 5 ft. to 6 ft. in girth; in the United 
Provinces large numbers of trees are to be found over 4| ft. in girth, while Parker 
puts the girth in the Punjab at anything from 3 ft. to 5 ft., in the Kalesar forest 
near the Jumna. On the West Coast it is often a large tree up to 8 ft. in girth. 
Found along the foothills from the eastern border of the Punjab, through the 
United Provinces and Bengal to Assam, generally along streams and in damp 
localities. It occurs in the Saranda and Gangpur Districts of Chota Nagpur and in 
the Bokhraband forests of the Santal-Parganahs, is extremely rare in the Central 
Provinces, Deccan and Carnatic, but common from the Konkan southwards, 
through Kanara and the West Coast forests; near streams in Upper and Lower 
Burma. 

Supplies. Very scarce in the Punjab; E. A. Smythies states that large quan¬ 
tities in good dimensions are available from the Tarai and Bhabar Estates in the 
United Provinces, and the Conservator of Forests, Western Circle, writes that it is 
gregarious in the Tarai, that the supply of large logs can be maintained, and that 
the extended utilization of the timber is highly desirable. E. O. Shebbeare, writing 
from Bengal, says that it is common in ‘silt forests’, often mixed with Bischofia 
javanica , and that it is available in small commercial quantities. Rodger estimates 
the annual yield from Burma at 500 tons. Moderately common in Assam, where 
100 or more tons could be supplied from most divisions. Scattered on the West 
Coast, in the Konkan and N. Kanara, and only available in limited quantities. 

General Characteristics of the Wood. Uniformly white when first exposed, 
ageing to pale brownish-grey, frequently discoloured through fungal sapstain; 
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twood not distinct ; lustrous when first exposed but soon becomes dull, 
without characteristic odour or taste, extremely light (sp. gr. approx. 0-35), 
straight-grained, medium fine and even-textured. 


Structure of the Wood: 

Growth rings distinct or wanting; when present, inconspicuous, delimited by a zone 
of somewhat denser fibrous tissue in the outer portion, 3-7 per inch. 

Vessels large to medium-sized or small, the orifices of the larger visible with the naked 
eye, largest through the inner third or middle of the ring, smallest toward the outer 
margin of the ring, and somewhat smaller at the beginning of the ring, but exhibiting no 
great variation in size indicative of seasonal growth, frequently with contiguous rays on 
one and occasionally on both sides, open or rarely plugged with tyloses, forming medium 
fine straight vessel lines along the grain, solitary and in radial rows of 2-5 (mostly 2-3), 
some of which occasionally cross the boundaries of rings, rarely in short double rows or 
2-several contiguous in the tangential plane, in general quite evenly distributed but 
locally unevenly distributed, 3-9 per mm. 2 ; vessel segments 425-765 p long, thin- 
walled, truncate or abruptly or attenuately tailed on one or both ends, the largest 
220-235p in diameter; perforations simple, nearly horizontal to oblique; inter-vessel pits 
numerous, crowded, orbicular to oval or angular through crowding, with broad border 
and lenticular orifice, the maximum diameter 12-15 p; pits leading to contiguous rays, 
several to each ray cell, rounded, variable in shape but most frequently oval, with wide 
window-like orifice and narrow semi-border, the maximum diameter 14-17 p; tyloses 
occasional, medium thin-wailed, with simple pits, rarely crystalliferous; gummy inclu¬ 
sions not observed. 

Parenchyma paratracheal and metatracheal, in cambiform rows of 4-9 or more units 
along the grain; (a) paratracheal parenchyma sparse, forming a uniseriate sheath which, 
is frequently interrupted by rays and fibres contiguous to the vessel and most abundant 
on the tangential walls of the vessel, strongly flattened to conform to the vessel wall, 
the maximum diameter 57-67 p; (h) metatracheal parenchyma very abundant, most 
evident at low magnifications by reflected light and appearing more or less punctate, 
(1) zonate and (2) diffused; metatracheal-zonate parenchyma in concentric, fine, close, 
more or less undulate and interrupted lines, separated by 2-8 (mostly 3-5) fibres, which 
form an extremely fine, close, more or less regular reticulum with the wood rays; number 
of lines per mm. 10-15; metatracheal-diffused parenchyma intermingled with the zonate 
parenchyma in the fibrous tracts, the cells solitary or 2-several contiguous in the tan¬ 
gential plane and passing over into zonate parenchyma; cells of ‘b’ parenchyma more 
or less angled, frequently flattened in the tangential plane, the maximum diameter 
30-40 p; sparse deposits of pale yellow gummy infiltration occasionally present; crystals 
wanting; starch deposits not observed. 

Fibres non-libriform, medium fine, more or less angled in the transverse section and 
aligned in radial rows which are frequently interrupted by the zonate parenchyma, not 
infrequently contiguous to the vessels, generally somewhat thicker-walled toward the 
outer margin of the ring forming a faint band of denser fibrous tissue delimiting the 
growth increment, non-gelatinous (sometimes appearing gelatinous where the wood 
exhibits fungal infection), non-septate, 620-1,485 p long, 30-34 p in diameter; walls 
2-4 p thick; inter-fibre pits numerous, most abundant on the radial walls, orbicular to 
oval, with broad border and linear-lenticular, steeply oblique orifice reaching beyond the 
limits of the pit cavity; fibre lurnina empty. 

Rays fine, appearing as fine lines with a hand-lens (10 x) which form an extremely 
fine, close, more or less regular reticulum with the zonate parenchyma, very close (15- 
18 per mm.), separated by 1-4 fibres, frequently contiguous to the vessels, of the same 
colour as the background forming a high inconspicuous fleck on the radial surf ace, 1-3 seriate, 




MAP 

SHOWING DISTRIBUTION 

OF 

TREWIA NUDIFLORA, 

b F , Linn. 


delwi«| 

rajputana 


BIHAR 'VVVV' 
n o ben La 1 
PRI SS<'^ A ^ JI 


BAY 

OF 

BENGAL 


Andaman | 
islands 


SCALE OF MILES \ 

0 200 400 600 MILES" 


Nicobar# 

islands % 


(10 X) 

276. TREWIA NUI)I FLORA, LINN. 










Scale: one space =» -fe millimeter « 100 microns (ju) ** ^J^inch 
(110 x) 

Photomicrograph by H. P. Brown 


276. TREWIA NUDIFLORA, LINN. 

























































































EUPHORBIACEAE 


!4©t$^geneous, divisible on the basis of size and composition into two types; (a) narrow 
rays uniseriate, consisting wholly of‘ upright 5 cells, and difficult to distinguish from the rows 
of cambiform parenchyma in longitudinal sections, up to 12 plus cells and 750 plus /x in 
height; (b) broader rays 2-3 (mostly 2) seriate and 40-45 /x wide and consisting wholly 
of ‘ horizontal ’ cells through the central portion, with marginal uniseriate extensions of 
1-12 plus ‘upright’ cells which are similar to the ‘a’ rays and frequently unite, forming 
compound rays consisting of 2-several simple rays of the f b’ type; height of the ‘b’ 
rays (where not compound) up to 1,000 plus p; height of the several-seriate portion 
100-280 fi ; pits leading to contiguous vessels several to each ray cell, rounded, variable 
in shape but most frequently oval, with wide window-like orifice and narrow semi¬ 
border, the maximum diameter 14-17 /x; sparse deposits of pale yellow gummy infiltra¬ 
tion occasionally present; crystals fairly abundant, solitary in the ‘upright’ cells or 
solitary in locules resulting from the division of an ‘upright’ cell by a horizontal wall; 
starch deposits not observed* 

Summary . An extremely light, straight-grained, medium fin© and even-textured, 
white or pale brownish-grey wood; works very easily under tools but subject to fungal 
sapstain; featured anatomically by inconspicuous growth rings or their absence, large 
to medium-sized or small vessels which are open or contain sparse tylosic deposits and 
are borne for the most part solitary and in radial rows of 2-3, sparse paratracheal and 
abundant metatracheal parenchyma, the last in part zonate in fine, close, more or less 
interrupted lines forming an extremely fine, close reticulum with the wood rays, medium 
fine, non-libriform, thin-walled, non-septate fibres in radial rows which are interrupted 
by the lines of zonate parenchyma, and fine, very close rays of two types which are of 
the same colour as the background and form a high inconspicuous fleck on the radial 
surface; a perishable timber of the third class. 

Material . Gamble Specimen No. 5810. 

Mechanical Properties. Wt. at 12 per cent, moisture content 22 lb. per c. ft. 
No strength figures are available. Moderately soft, and, though somewhat open¬ 
grained, it is considerably denser than many packing-case woods, as for instance, 
the timber of Bombax malabarimm. 

Seasoning. It does not split or warp in seasoning, but, unless care is taken, 
it is very liable to blue-stain. An air-seasoning experiment, carried out in the 
Gonda Division of the United Provinces by the Forest Research Institute, Dehra 
Dun, in co-operation with the Divisional Forest Officer, proved that the best results 
can be obtained by converting the logs when in a green state, and by seasoning the 
stock in open piles under head cover. C. V. Sweet, who carried out the final inspec¬ 
tion, advocates vertical stacking, and thinks that the timber should be felled and 
converted during the dry season to hasten drying. Seasoning in the log or in water 
resulted in rapid decay and excessive staining ( Ind . For . Rec., ix, pt. v, p. 46). 
It has never been kiln-seasoned, though there is little doubt that a simple type of 
blower-kiln would give satisfactory results. 

Durability and Adaptability to Treatment. Not durable in the open and 
only moderately so under cover. Tea shooks were formerly treated with a mild 
solution of chloride of zinc at Bara Banga in Assam, to keep off insects when the 
shooks were put in store, and with good results. 

Working Qualities. Saws with ease and works to a nice smooth surface. 

Uses, Present and Prospective. A packing case and tea box wood of good 
quality. Used also for yokes, drums, barrels, and carved images; E. O. Shebbeare 
writes that Calcutta match makers are at present using it extensively in their 
factories. Tested for drawing boards by the Chief Controller of Stores in India, 
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renounced to be unsatisfactory. The timber is of better quality than it is 
given credit for by timber users, as it yields a good sound board of the ‘deal’ class, 
provided it is carefully seasoned. 

MALLOTUS, Lour. 

References. Brandis, Ind. Trees, 587-590; Gamble, Man. Ind. Timb., 618-620; 
Hooker, FI. Br. Ind., v. 427-454; Heyne, Nutt. Planten, 2. Druk, II. 921-923; Ridley, 
FI. Mai. Penin., iii. 284-294; Lecomte, Bois Indo-Ch., 96; Kanehira, Anat. Char. Form. 
Woods, 198-199; Kanehira, Iden. Imp. Jap. Woods, 51; Baker, Hardwoods Austr., 
359-362 ; Swain, Timb. and For. Pro. Queensland, 457, 469. 

Size and General Distribution. Small trees or shrubs with opposite or 
alternate, entire or toothed or lobed, sometimes peltate, usually long-petioled 
leaves which are often gland-dotted, small monoecious or dioeoious, apetalous 
flowers in axillary or terminal, simple or panicled spikes or racemes, and capsular, 
2-3- (rarely 4-) celled fruits. Over 150 species of Mallotus have been described, 
widely scattered from tropical Africa and Madagascar eastward through the Indo- 
Malayan region to Australia, China and Japan. Hooker lists 42 species in his 
Flora of British India, most of which are ‘weed’ trees or shrubs of no importance 
in timber production. M. philippinensis, Muell. Arg., is a ubiquitous shrub or 
small tree of India and Burma which also extends far afield into Ceylon, the 
Malayan Peninsula and Archipelago, Australia, China and Formosa. The dye 
‘kamela’, which is used in staining silks, is obtained from the red glands on the 
surface of the capsules of this species. 

Timber Species. 1 . M. philippinensis , Muell. Arg. 

General Features of the Wood. See under ‘species’. 

Remarks. See under ‘species’. 

Mallotus philippinensis, Muell. Arg. 

References. Gamble, Man. Ind. Timb., 619; Talbot, For. FI. Bom., ii. 485; 
Parker, For. FI. Punj., 457; Kanjilal, For. FI. U.P., 353; Haines, For. FI. Chota Nagpur, 
232; Rodger, For. Pro. Burm., 47; Pearson, Com. Guide For. Econ. Pro. Ind., 135; 
Troup, Silv. Ind. Trees, iii. 837-840; Troup, Ind.,Woods and Uses, 184; Watt, Com. 
Pro. Ind., 755-757; Den Berger, Proef. Bosch., Java, Med. xiii. 86; Heyne, Nutt. 
Planten, 2. Druk, II. 922; Ridley, FI. Mai. Penin., iii. 291-292; Brown, Min. Pro. Phil. 
For., ii. 396; iii. 68, 200; Kanehira, Anat. Char. Form. Woods, 198; Chun, Chinese Econ. 
Trees, 211; Baker, Hardwoods Austr., 360; Baker, On the Occurrence of Crystals in 
some Australian Timbers, Jour. Proc. Roy. Soc. N.S. Wales, li. 444; Swain, Timb. and 
For. Pro. Queensland, 457,469; Grisard, te Mallotus philippinensis, Soc. Accl. Paris, Bull. 
Hi (1894), 523. 

Vernacular Names. Andam. Taw-thidin ; Ass. Gangai, puddwm ; Beng. Punag, 
tung, kispur ; Lepcha, Puroa, tukla; Nep. Sinduria; Bom. Mar. Ruhin, shendri, 
kapila; Bhil, Shendrya; Kan. Kunkuma; Burm. Pothidin, tawthidin; Sh. Mai- 
hpatmg-tun, hpaumg-aum; Kc. Hpadaumg ; C.P. Rori, rauni, kuku, kuku-bacha, 
shendri, kunkuma; Gondi, Korku; Mad. Tam. Kapli, kapila; Tel. Kumkuma, 
chendra, sinduri ; Mai. Ponnagam ; Punj. Kamila, raiuni; U.P. Dehra Dun, Raini; 
Jaimsar, Kambel ; Garhwal, Rohni, roini, rauni ; Kumaon, Roll ; Sant. Rora ; Kol. 
Gara, sinduri ; Uriya, Kurnala, sinduri, sundragundi. 

Habit and Distribution. A small to moderate-sized tree, branching low, 
with a short, sometimes fluted and otherwise irregularly-shaped stem. In the 
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uted Prorinces it is sometimes found up to 50 ft,, in height with a 5 ft. bole, but 
it is generally found everywhere in India and Burma as a smaller tree of from 2 ft. 
to 3 ft, in girth. Widely distributed, from Sind to Assam, Central, Western and 
Southern India; Burma in the drier forests and the Andamans. 

Supplies. Large supplies of small and irregular-shaped logs can be obtained 
from nearly all districts in British India, except from the Southern and Northern 
Circles of the Central Provinces, where it is not so common as elsewhere; scarce 
in the Andamans. The Conservator of Forests, Western Circle, United Provinces, 
writing on its occurrence in his jurisdiction, sums up the situation by saying that 
'it is the commonest of all miscellaneous species in the forests, often small and 
stunted, but growing into fair poles under the best conditions \ His remarks apply 
to most localities in India where the species occurs. 

General Characteristics oe the Wood. Variable in colour; in small trees 
often white, in older trees light brownish-grey, sometimes with a purplish cast, to 
light greyish-red and frequently with darker streaks of grey; heartwood not 
distinct; somewhat lustrous, working to a smooth surface under tools, without 
characteristic odour or taste, moderately heavy (sp. gr. approx. 0*74), fairly 
straight-grained, medium fine- and even-textured. 

Structure of the Wood : 

Growth rings distinct with the naked eye but relatively inconspicuous, delimited by 
a narrow band of denser fibrous tissue at the outer margin, variable in width and hence 
more or less irregular in contour, ragged-margined, 4-7 per inch. 

Vessels medium-sized to small or very small, the orifices of the larger barely visible 
with the naked eye, largest through the inner third or central portion of the ring and 
grading gradually to smaller vessels toward the margins of the ring but exhibiting no 
great variation in size within a growth increment, frequently with contiguous rays on 
one and often on both sides, open or plugged with tyloses which frequently contain 
crystals or rarely partially or wholly occluded with brownish-black or jet-black gum, 
forming medium fine, straight vessel lines along the grain, for the most part solitary and 
in radial rows of 2-4 (mostly 2-3), rarely in longer rows of 5 or more which often taper 
(x), in double rows, or 2-several contiguous in the tangential plane, rather unevenly 
distributed and somewhat distant, 6-23 per mm. 2 ; vessel segments 255-680 p in 
length, medium thin-walled, truncate or abruptly or attenuately tailed on one or both 
ends, the largest 160-175 p in diameter; perforations simple, nearly horizontal to oblique; 
inter-vessel pits numerous, orbicular to oval or angular through crowding, with broad 
border and linear-lenticular, nearly horizontal orifice, the maximum diameter 8-11 p; 
pits leading to contiguous rays fairly numerous to each ray cell, rounded, frequently 
oval and horizontally orientated, with wide orifice and narrow semi-border, the average 
long diameter 7-8 p; tyloses abundant in some tracts of the tissue, wanting elsewhere; 
when present, medium thin-walled, with simple pits, frequently with large solitary 
crystals; vessels occasionally occluded with jet-black granular deposits. 

Parenchyma paratrachea! and metatracheal, in cambiform rows of several (mostly 4) 
units along the grain; (a) paratracheal parenchyma sparse, forming a uniseriate sheath 
which is frequently interrupted by rays and fibres contiguous to the vessel; cells flattened 
to conform to the vessel walls, the maximum diameter 33-37 p; (6) metatracheal 
parenchyma extremely abundant, appearing more or less punctate at low r magnifications 
(10X), (1) zonate and (2) diffused; metatracheal-zonate parenchyma in concentric, fine, 
close, uniseriate, more or less undulate and interrupted lines, separated by 5-10 (mostly 
5-7) fibres, which form an extremely fine, close, more or less irregular reticulum with the 
wood rays; number of lines per mm. 13-18; metatracheal-diffused parenchyma inter- 
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the zonate parenchyma in the fibrous tracts, the cells solitary or 2-i 
contiguous in the tangential plane and passing over into zonate parenchyma; cells of ‘ b * 
parenchyma more or less angled (x), frequently flattened in the tangential plane, the 
maximum diameter 19-23 p; yellowish or yellowish-brown globular gummy infiltration 
fairly abundant in both types of parenchyma; jet-black granular deposits usually present 
in the paratracheal parenchyma contiguous to those vessels that are occluded by deposits 
of this nature (see under ‘ vessels ); crystals wanting; starch deposits not observed. 

Fibres non-libriform to semi-libriform, very fine, more or less angled in the transverse 
section and smaller than the parenchyma cells, occasionally contiguous to the vessels, 
aligned in radial rows which are frequently interrupted by the lines of zonate parenchyma, 
non-gelatinous, non-septate (reported by Kanehira as septate, see bibliography, Anat. 
Char. Form. Woods), 550—1,360 p long, 17-19 p in diameter; walls 3-4 p thick; inter-fibre 
pits fairly numerous, largely confined to the radial walls, orbicular, bordered with narrow 
linear-lenticular oblique orifice reaching beyond the limits of the pit cavity; fibre lumina 
empty or rarely with jet-black deposits near those vessels that are occluded by deposits 
of this nature. 

Bays not distinct with the naked eye, appearing as very narrow whitish (due to crystal 
content) lines ( x ) with a hand-lens which form an extremely fine, close, more or less 
irregular reticulum with the zonate parenchyma, very close (17-20 per mm.), separated 
by 1-4 (mostly 2-3) rows of fibres, frequently contiguous to the vessels, somewhat 
darker than the background forming a fine inconspicuous fleck on the radial surface, 

1- 5 seriate, heterogeneous, divisible on the basis of size and composition into two types; 
(a) narrow rays uniseriate, less numerous than the broad rays, consisting wholly of 

upright cells, up to 8 plus cells and 350 plus p in height; (b) broader rays 2-4 (mostly 

2- 3) seriate and 45-50 p wide and consisting wholly of 'horizontal' cells through the 
central portion, with marginal uniseriate extensions of 1-8 plus ‘upright* cells which are 
similar to the ‘a’ rays and occasionally unite forming compound rays consisting of 2 
(rarely more) simple rays of the ‘b* type; height of the ‘b* rays (where not com¬ 
pound) 12 plus cells and 350 plus p; height of the several-seriate portion 170-215 p: 
pits leading to contiguous vessels fairly numerous to each ray cell, rounded, frequently 
oval and horizontally orientated, with wide orifice and narrow semi-border, the average 
long diameter 7-8 p; yellow or yellowish-brown gummy deposits abundant in the ray 
tissue, occluding occasional cells or globular; crystals abundant in the ‘ upright * cells (the 
rays appearing whitish in the transverse section at Ipw magnifications owing to the crystal 
content), solitary or solitary in locules resulting from the division of an ‘ upright * cell by 
a horizontal wall; starch deposits not observed. 

Summary . A heavy, fairly straight-grained, medium fine and even-textured, whitish, 
light brownish-grey, or light greyish-red wood; rather variable in colour; works to a 
smooth surface under tools; featured anatomically by relatively inconspicuous ragged- 
margined growth rings delimited by a narrow band of denser fibrous tissue at the outer 
margin, medium-sized to small vessels which are usually larger through the central 
portion of the ring and are borne for the most part solitary and in radial rows of 2-3, 
crystal-bearing tyloses in the vessels in some tracts in the wood, abundant metatracheal- 
zonate parenchyma which forms an extremely fine, close, more or less irregular reticulum 
with the wood rays, very fine, non-libriform to semi-libriform, thin-walled, non-septate 
fibres which are arranged in radial rows in the transverse section, and fine, very close, 
crystalliferous rays of two sorts which form a fine inconspicuous fleck on the radial 
surface; the crystal content of this wood is fairly high; a relatively unimportant timber of 
the third class. 

Material. Gamble Specimen, No. 6151. 

Mechanical Properties. Wt. at 12 per cent, moisture content 48 lb. per c. ft. 
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mble, quoting Bourdillon, gives P = 631. Hard and moderately tough: in this 
respect about equal to the wood of Eugenia Jambolana. 

Seasoning. The logs appear to season fairly well but are very liable to attack 
by large borers. 

Durability and Adaptability to Treatment. The wood is said to be 
durable, but no data are available, except of Gamble’s type collection specimens 
in the Wood Museum of the Forest Research Institute at Dehra Dun, some of 
which have been there over 40 years. 

Working Qualities. It is somewhat difficult to saw, being close-grained and 
tough; it works by hand to a smooth surface, taking a fair polish. It also lends 
itself to machining, but is very liable to be faulty, and to contain internal defects 
which are not noticeable from the outside. 

Uses, Present and Prospective. It is used for handles of hoes and ex¬ 
tensively for firewood. It should be tested for small turnery articles, such as 
cotton reels, penholders, rulers, &c. The fruit yields the well-known ‘ kainela * 
dye, which can be purchased in nearly all Indian bazaars. 

EXCOECARIA, Linn. 

References. Brandis, Ind. Trees, 585-586; Hooker, FI. Br. Ind., v. 472-475; 
Heyne, Nutt. Planten, 2. Druk, II. 957-959; Ridley, FI. Mai. Penin., iii. 314-315; Kane- 
hira, Anat. Char. Form. Woods, 195; Bailey, An Indigenous Rubber Plant, Queensland 
Agr. Jour., iii (1898), 284-285; Baker, Hardwoods Austr., 363; Swain, Timb. and For. 
Pro. Queensland, 61, 467; Unwin, W. Afr. For. and Forestry, 336. 

Size and General Distribution. Excoecaria includes over 75 species of 
glabrous trees or shrubs with acrid milky sap, alternate or opposite, entire or 
serrate leaves, small, apetalous, monoecious or dioecious flowers in axillary or 
terminal, unisexual or androgynous racemes or spikes, and capsular, pulpy or 
crustaceous or woody, 3-celled fruits. The genus centres in the tropics of the Old 
World and ranges from Africa eastward through the Indo-Malayan region to 
tropical Australia, Oceania and Japan; a few species are reported in America 
from Cuba, Brazil, and the Argentine. E . Agallocha , Linn., is a timber tree of the 
third class which frequents tidal flats along the coasts of India and Burma and 
extends far eastward to the Pacific Islands. At least 6 other species are included 
in the Indian flora. 

Timber Species. 1 . E . Agallocha , Linn. 

General Features of the Wood. See under ‘species’. 

Remarks. See under‘species’. 

Excoecaria Agallocha, Linn. 

References. Gamble, Man. Ind. Timb., 626; Talbot, For.FI.Bom.,ii.494; Parkin¬ 
son, For. FI. Andam., 242; Rodger, For. Pro. Burm., 48; Troup, Silv. Ind. Trees, iii. 
844-845; Troup, Ind. Woods and Uses, 146; Watt, Com. Pro. Ind., 74, 531; Heyne, 
Nutt. Planten, 2. Druk, II. 957-959; Gimlette, Malay Poisons and Charm Cures, 2 ed., 
141; Ridley, FI. Mai. Penin., iii. 314; Ridley, Timb. Mai. Penin., Agr. Bull. Str. and 
Fed. Mai. States, n. ser., i (1901), 253; Beccari, Nelle forest© di Borneo, 583; Foxw., 
Timb. Br. N. Bor., 65; Brown, Min. Pro. Phil. For., i. 40; iii. 199; Foxw., Indo-Mal. 
Woods, 485; Kanehira, Anat. Char. Form. Woods, 195; Karbach, E. Agallocha , Bot. 
Jahrb., xvi, Beibl. No. 37 (1893), 16. 

Vernacular Names. Beng. Oangwa , gear, uguru , geria ; Bom. Mar. Geva, 
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Hnd, plmngali ; Kan. Bara; Burm. Kayaw, tayaw; Mad. Tam. Tilai; Tel. 
1 hilla, cfi'illci/. 

Habit and Distribution. A small to moderate-sized tree, which in the 
Sundarbans south of Calcutta occasionally grows to 40 ft. in height, with a 5 ft. 
girth. On the West Coast it is hardly as large, while Parkinson states that in the 
Andamans it is found up to 30 ft, in height, with a 2 ft. to 4 ft. girth. It is found 
in tidal forests on both sides of the Peninsula of India, round the Bay of Bengal, 
the delta forests of Burma, down the Tenasserim Coast, and in and near mangrove 
swamps in the Andamans. 

Supplies. Common in all parts of the Sundarbans, from which locality con¬ 
siderable supplies are available. Rodger states that it is common in the tidal 
forests of Burma; very common along creeks in the Konkan forests and in the West 
and South Divisions of Kanara. Moderate supplies are available from the Anda¬ 
mans. In all cases the logs available are small, and they are often cut for posts. 

General Characteristics of the Wood. White when first exposed, turning 
whitish- to yellowish-grey or pale yellow with age, frequently discoloured with 
sapstain; heart wood not distinct; lustrous on fresh-cut section, working smooth 
under tools, without characteristic odour or taste, very light to light (sp, gr. 
approx. 048), straight-grained or nearly so, fine to medium fine and even-textured. 

Structure of the Wood : 

Growth rings indistinct or wanting in samples viewed with the naked eye, plainly 
visible in stained sections and then delimited by a narrow band of denser fibrous tissue 
consisting of 2-4 rows of tabular fibres, narrow, 14-22 per inch. 

Vessels small to very small, the orifices appearing fairly small with a hand-lens 
(10 X), largest near the inner third or through the central portion of the ring, smallest 
in the outer part of the ring, and somewhat smaller at the beginning of the ring, but 
exhibiting no great variation in size indicative of seasonal growth, frequently with, con¬ 
tiguous rays on one and occasionally on both sides, open, forming fine straight incon¬ 
spicuous vessel lines along the grain, rarely solitary, for the most part in radial rows of 
2-6 (mostly 3-6) and then frequently variable in size, rarely in double rows or 2-several 
contiguous in the tangential plane, rather unevenly distributed, 10-30 per mm. 2 ; vessel 
segments 380-980 /x long, medium thick-walled, truncate or abruptly or attenuately 
tailed on one or both ends, the largest 135-150 \l in diameter; perforations simple, nearly 
horizontal to oblique; inter-vessel pits numerous, crowded, orbicular to oval or angular 
through crowding, with wide border and rounded (punctate) orifice, the maximum 
diameter 8-11 /z; pits leading to contiguous rays fairly abundant to each ray cell but 
not crowded, orbicular to oval or occasionally elliptical or linear-elliptical, with wide 
border and lenticular orifice, the maximum diameter 7-9 plus /x; tyloses not observed; 
gummy deposits very sparse in the vessel cavities. 

Parenchyma paratracheal and metatracheal, in cambiform rows of mostly 4 units 
along the grain; (a) paratracheal parenchyma sparse, restricted to occasional Sells 
contiguous to the walls (mostly the tangential walls) of the vessels and wanting from 
many vessels ; cells flattened to conform to the wall, the maximum diameter 50-57 /x ; (b) 
metatracheal parenchyma abundant: (1) in part diffused through the fibrous tracts, (2) for 
the most part zonate in fine, concentric, more or less undulate, 1-2 (mostly 1) seriate lines, 
separated by 4-12 (mostly 6-8) fibres, which form a fine, open-meshed reticulum with 
the wood rays; the lines of parenchyma occasionally fork or end blindly; number of lines 
per mm. 8-10; cells of ‘b 5 parenchyma more or less angular in the transverse section and 
not sharply set off from the fibres through contrast, generally flattened in the tangential 
plane, the maximum diameter 33-38 fi ; pale yellow or brownish-yellow gummy infiltra- 
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Surly abundant in both types of parenchyma; crystals wanting; starch deposits 
frequent in the outer layers. 

Fibres non-libriform, medium coarse, angled in the transverse section and not sharply, 
delimited from the parenchyma (plainly so in samples viewed by reflected light), in radial 
rows which are interrupted at fairly regular intervals by the lines of zonate parenchyma, 
frequently contiguous to the vessels, non-gelatinous, non-septate, 500-1,360 y long, 
33-36 n in diameter, thin-walled (2-4 p); inter-fibre pits numerous on both the radial 
and tangential walls, minute, bordered, orbicular, with narrow linear-lenticillar, oblique 
orifice reaching beyond the limits of the pit cavity; infiltration not observed. 

Bays fine, appearing as fine whitish lines with a hand-lens (10 X ) which are but slightly 
wider than the lines of zonate parenchyma and form a fine, open-meshed reticulum with 
them, rather close (10-14 per mm.), separated by 1-7 (mostly 2-5) fibres, frequently 
contiguous to the vessels, slightly darker than the background forming a fine incon¬ 
spicuous fleck on the radial surface, uniseriate or rarely with paired cells, homogeneous 
or nearly so, the largest 50-56 y wide and 12 plus cells and 500 plus p high (max., 40 plus 
cells and 1,600p); individual cells up to 50 plus p in height; intercellular spaces abundant; 
pits leading to contiguous vessels fairly abundant to each ray cell but not crowded, 
orbicular to oval or occasionally elliptical or linear-elliptical, with wide border and 
lenticular orifice, the maximum diameter 7-9 plus p; pale yellow or brownish-yellow 
gummy infiltration fairly abundant in the ray tissue; crystals occasional, solitary; 
starch deposits frequent in the outer layers. 

Summary. A straight-grained, fine to medium fine and even-textured, whitish- to 
yellowish-grey or pale yellow wood; subject to funga\ sapstain; with a low infiltration 
content and hence not durable; works easily under tools to a smooth shiny surface; 
featured anatomically by inconspicuous, narrow growth rings delimited by a narrow 
band of denser fibrous tissue which is most evident in stained sections, small to very small 
vessels borne for the most part in radial rows of 3-6, inter-vessel pits with rounded 
punctate orifice, fine lines of zonate parenchyma w'hich average 8-10 per mm. and form 
a fine, open-meshed reticulum with the w'oocl rays, non-libriform medium coarse thin- 
walled fibres in radial rows, and fine, rather close, uniseriate, nearly homogeneous rays 
which form a fine inconspicuous fleck on the radial surface; the latex which exudes from 
the bark when the tree is wounded is very poisonous; a fairly good timber of the third class. 

Material. Gamble Specimens, Nos. 396, 6280; Hand Specimen, source unknown, 
No. A 279.' 

Mechanical Properties. Wt. at 12 per cent, moisture content 31 lb. per c. ft. 
No strength figures are available. Soft and of a spongy nature. 

Seasoning. Seasons without difficulty. Rodger states that it smells un¬ 
pleasantly till seasoned. 

Durability and Adaptability to Treatment. The wood is said to be not 
very durable. 

Working Qualities. Easy to saw but does not work to a good surface, being 
of a fibrous nature. It contains a poisonous juice, which is said to be blinding to 
wood-cutters if by chance it gets into their eyes. 

Uses, Present and Prospective. A more useful timber than might be ex¬ 
pected from the texture of the fibre, largely owing to its light weight. It is used 
for rough building and carpentry. Rodger says that of recent years it has been 
brought to Rangoon in considerable quantities to make packing cases, for which 
it is suitable. It is used in Calcutta for such purposes as toys, bedstead legs and 
small articles of furniture. On the West Coast it is used for floats for supporting 
fishing nets. A fair packing case wood. 
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REFERENCES. Brandis, Lid. Trees, 593-597; Gamble, Man. Ind. Timb., 626 632 
(Urticaeeae, Tribes Ulmeae, Celtideae); Hooker, FI. Br. Ind., v. 477-478 (Urticaceae, in 
part); 480-486 (Tribes Ulmeae, Celtideae); Troup, Silv. Ind. Trees, iii. 864-862; Den 
Berger, Proof. Bosch., Java, Med. xi. 25-28; xiii. 18-19 (Trema) ; Heyne, Nutt. Planten, 
2. Druk, I, 543-546; Kramer, Proef. Bosch., Java, Med. xii. 46 (Tram) ; Ridley, FI. Mai. 
Benin., iii. 317-322 (Urticaceae, Tribe Celtideae); Lecomte, Bois Indo-Ch., 34 (Ur- 
ticacdes, Gironniera); Brown, Min. Pro. Phil. For., i. 366; Schn., Com. Woods Phil., 99; 
Whitford, Phil. For., ii. 28; Kanehira, Anat. Char. Form. Woods, 200-212 (Urticaceae, 
in part); Kanehira, Iden. Imp. Jap. Woods, 51-67 (Urticaceae, in part); Chun, Chin. 
Econ. Trees, 105-120; Baker, Hardwoods Austr., 364-367 (Urticaceae, in part); Rock, 
Indig. Trees Haw. Is., 113; Moeller, Holzanat., Denkschr. Wiener Akad. (1876), 25-32, 
321; Solereder, Holzstr. (1885), 241-243; Brush, Utilization of Elm, U.S. Dept. Agri., 
Bull. No. 683, 1918; Record, Timb. Trop. Amer., 113-118; Sargent, Woods of U.S. 
(1885), 70-73; Solereder, Sys. Anat. Dicots., ii. 764, 1056; Engler u. Prantl, iii, No. I, 
59-66. 

The Elm family is named after the genus Ulmus, Mirb., and consists of trees 
or rarely shrubs with watery sap, alternate, distichous, simple, serrate or rarely 
entire leaves which are usually inequilateral at the base; small, perfect or uni¬ 
sexual, clustered flowers or the pistillate solitary, and samaroid, drupaceous, or 
nut-like fruits. About 15 genera and more than 150 species are included in this 
group, widely distributed throughout both hemispheres except in the polar regions. 

The economic importance of the Ulmaceae depends primarily upon the valuable 
timbers produced by species of several different genera, and the ornamental value 
of various members. Elms (Ulmus spp.) are familiar features of open landscapes 
in many parts of the north temperate zone and serve well, owing to their vigour 
of growth and relative hardiness, as avenue and shade trees; elm wood, which 
is noted for its toughness, comes into the trade in appreciable quantities and 
is employed for many purposes within the sphere of its usefulness. Geltis is 
the largest genus of this family and comprises, as now understood, about 75 
species; the hackberries, though not as important or as well known as the elms, 
likewise enjoy a good reputation, especially for ornamental purposes. Trees of this 
family belonging to a number of other genera in eastern Asia are also sometimes 
grown for ornamental purposes in the arboretums and parks of the western world, 
but these are of relatively little importance. Plants of this family have few uses 
other than those enumerated above. The mucilaginous inner bark of Ulmus fvlvci, 
Michx., is sometimes made into lozenges to relieve irritations of the throat, and is 
also reputed to be efficacious in relieving diarrhoea and inflammation of the 
urinary passages. Tannin in appreciable quantities is present in the bark of various 
species of Cdtis and this is employed as an astringent. The fruits of one or two 
hackberries are barely palatable. 

The woods range from yellowish-white, clear pale yellow or greenish-yellow 
through shades of light red, reddish-brown, or dark brown, the darker types some¬ 
times in addition being streaked with darker bands; in some distinct heartwood 
is lacking, the colour of the outer growth increments then merging into that of the 
core, while in others the heartwood forms a sharp contrast with the sapwood. The 
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lustre Varies from fairly bright and satiny in the pale yellow woods to dull in the 
larker types; as is usual in most woods the lustre becomes greatly dimmed by age. 
When dry, these timbers are without distinctive odour or taste, although the wood 
of Holoptelm integrifolia, Planch., and those of certain of the Geltis species, are 
malodorous when fresh. The weight varies from light to moderately heavy or 
heavy and the hardness shows a corresponding fluctuation from soft or medium 
soft to hard or very hard (flinty). The grain is straight in certain of these timbers; 
others exhibit interlocked grain which may be regularly crossed in bands of uniform 
width or irregularly so (woolly grained) ; in fact some of these woods (Ulmus 
species) are noted for their toughness which is occasioned by the latter character¬ 
istic. The texture may be even (diffuse-porous types) to uneven (ring-porous 
types), and varies from very fine and uniform (Phyllostylon braziliensis, Cap., San 
Domingan boxwood) to medium coarse and uneven ( Ulmus, Celtis). 

The seasonal rings range from indistinct or scarcely distinct in the diffuse- 
porous types to distinct and often conspicuous in the ring-porous forms where the 
springwood vessels are noticeably larger than those farther out in the ring. The 
arrangement of the vessels is variable; those of Holoptelm are for the most part 
solitary, radial rows of vessels characterize the wood of Planera, while in the genus 
Ulmus the summerwood vessels are usually grouped in concentric wavy bands in 
a characteristic manner; the size of the vessels also fluctuates between rather wide 
limits; the whole gamut of size is found in Ulmus where the ducts in the spring- 
wood may measure up to 250 p in tangential diameter and the small summerwood 
vessels less than 40 p ; tertiary spirals are present in the vessels of Ulmus and have 
been reported in one species of Aplumanthe ; simple perforations feature these 
woods in general, but latticed perforations occur in the secondary wood proximate 
to the primary wood in Planera ; tyloses may or may not be present; characteristic 
white crystalline deposits occlude the vessels of Holoptelea over long distances. 
The parenchyma ranges from sparse to fairly abundant; the paratracheal type is the 
most common and this passes over in some species, especially in the outer portion 
of the ring, into concentric, wavy, more or less continuous bands extending across 
the rays; narrow lines of terminal parenchyma are also frequently present. The 
fibres are generally fine and form extensive tracts between the vessels and the 
rays; the walls vary considerably in thickness and gelatinous fibres are frequently 
present; simple inter-fibre pits are the invariable rule. The rays vary from medium 
fine to fine, and heterogeneous to nearly homogeneous; in some cases they are 
divisible on the basis of size and composition into two sorts, the larger then 
separated by several rays of the narrow type. Ripple marks traceable to storied 
rays and longitudinal elements are sometimes present. 

The Elm family is represented in India by 5 genera and 18 species. Three genera 
include commercial timber trees of sufficient value to require description in this 
manual. 

ULMUS, Linn. 


References. Brandis, Ind. Trees, 594-595; Gamble, Man. Ind. Timb., 627-628; 
Hooker, FI. Br. Ind., v. 480-481; Kanehira, Anat. Char. Form. Woods, 211-212; Kanehira, 
Imp. Jap. Woods, 55-56; Chun, Chin. Econ. Trees, 107-111; Saint-Laurent, Etudes sur 
les Caracteres Anatomiques des Bois d’Algerie, Bull. Stat. Recherches Forestieres du 
Nord d’Afrique, Tome i, fasc. (1928), 385-386; Boulger, Wood, 171-173; Chalk 
and Rendle, Br. Hardwoods, 20-21; Howard, Timb. World, 77-79; Piccioli, Teen. 
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iLfigiio, 357-358; Stone, Timb. Com., 196-200; Winn, Timb. and their Uses, 19, 30, 70, 
84, et al. ; Brown, Atlas Com. Woods U.S. (1928), Pis. 34, 35, 36; Hough, American 
Woods, Part I, No. 11; Part II, Nos. 33,34; Part XII, No. 289; Koehler, Guidebook Iden. 
Woods Used Ties and Timb., U.S. For. Pro. Lab. Bull. (1917), 41-42; Koehler, Iden. 
Furniture Woods, U.S. Dept. Agri., Misc. Circ. No. 66 (1926), 34r-37. 

Size and General Distribution. TJlmus consists of deciduous or rarely half- 
evergreen trees with alternate, distichous, simple, usually doubly serrate, often 
inequilateral, penniveined, short-petioled leaves, generally perfect flowers which 
are borne in axillary fascicles or racemes and appear in the spring before the leaves 
or in the autumn, and samaroid fruits consisting of a compressed nutlet surrounded 
by a broad or rarely narrow membranous ring, the fruits ripening a few weeks after 
flowering. About 25 species are included in this genus, widely distributed in the 
temperate regions of the northern hemisphere with the exception of western North 
America, and extending southward into the subtropical Himalaya in Asia. At least 
3 species of TJlmus are indigenous in India, two of which are timber trees of the 
third class. 

Timber Species. 1. TJ. Wallichiana, Planchon; 2. U. lancifolia, Koxb. * 

General Features of the Wood. Sapwood pale reddish- or brownish-white 
to light greyish-red or greyish-brown, often with a faint yellowish cast or with 
yellowish streaks or splotches, wide, not sharply demarked from the heartwood; 
heartwood light red to light reddish-brown through shades of greyish-brown or 
light brown to walnut brown, dark reddish-brown, or dark brown; the heart- 
wood is sometimes streaked with darker bands; more or less lustrous when first 
exposed but tending to become dull with age; without characteristic odour, or the 
sapwood of some species with a characteristic scent, without distinctive taste, 
fight to moderately heavy or heavy, moderately hard to hard and often flinty; 
straight-grained or more or less irregularly interlocked- or fibrous-grained, medium 
fine-to medium coarse and uneven or quite even- textured (diffuse-porous species). 
Growth rings distinct, conspicuous or inconspicuous, in the ring-porous species 
delimited by a whitish zone of springwood 1 -3 large pores wide followed more or less 
abruptly by a darker zone several or more times as wide of denser summerwood, 
delimited in the diffuse-porous species by a fine fine of terminal parenchyma. 
Vessels very large to medium-sized or small, very variable in size in the ring-porous 
species, exhibiting no great variation ih size indicative of seasonal growth in the 
diffuse-porous species, frequently accompanied (especially in the summerwood) by 
tracheids; springwood vessels in the ring-porous species and both spring- and 
summerwood vessels in the diffuse-porous species borne for the most part solitary 
or in radial rows of 2-3; summerwood vessels of ring-porous species much smaller 
than those in the springwood, associated with tracheids and parenchyma in tan¬ 
gentially aligned clusters or concentric, wavy, more or less continuous bands which 
alternate with fibrous bands 1-several times as wide; vessel segments (at least 
those of the smaller vessels) with fine tertiary spirals; perforations simple, nearly 
horizontal to oblique; tyloses usually fairly abundant. Parenchyma paratracheal, 
metatracheal, and terminal in some species, for the most part in cambiform rows 
of 2-4 units along the grain which are often further divided into locules containing 
solitary crystals; series of a half-dozen or more crystals along the grain not un¬ 
common ; (a) paratracheal parenchyma sparse to fairly abundant, frequently accom¬ 
panied by tracheids, forming a 1-several (mostly 1) seriate, interrupted sheath about 
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ihf^essels or vessel groups or marginal in the concentric bands of porous tissue in 
the summerwood; (6) metatracheal parenchyma sparse to fairly abundant, diffused; 
(c) terminal parenchyma present or wanting, when present, forming a narrow, 
1-several seriate line on the outer face of the summerwood; gummy infiltration 
relatively sparse in all types of parenchyma. Fibres semi-libriform to libriform, 
fine to very fine, rounded or angled in the transverse section and not aligned in 
radial rows, forming extensive tracts which in the ring-porous species form wavy 
bands of fibrous tissue that are 1-several times wider than, and alternate with, the 
bands of porous tissue, gelatinous or non-gelatinous, non-septate, medium thick- 
walled, with simple pits. Rays of two sorts, homogeneous or nearly so; (a) broad 
rays scarcely distinct with the naked eye, medium fine, rather widely spaced, 
separated by 1-several narrow rays or without intervening rays, forming a fine, 
relatively inconspicuous fleck on the radial surface, 3-7 seriate and up to 600 
plus /x in height; transition from broad rays to narrow rays more or less abrupt; 
naiTOW rays less numerous than the broad rays, 1-2 seriate, much lower than the 
broad rays; gummy infiltration generally fairly abundant but never copious in the 
ray tissues; crystals wanting in the species examined. 

Remarks. ""Moderately hard to hard, moderately heavy to heavy, generally 
rough-grained, reddish-brown woods which usually split with difficulty and are 
more or less refractory under tools. The ring-porous species are featured by con¬ 
centric wavy bands of porous tissue in the summerwood which give a characteristic 
figure to the wood when 4 flat sawn". One Indian species, Ulmus lancifolia , Roxb., 
is aberrant in that it is diffuse-porous and lacks the zonation in the summerwood 
which features the remaining species. 

MACROSCOPIC KEY TO COMMERCIAL SPECIES 
1. Wood ring-porous, transition from springwood to summerwood abrupt; 
summerwood figured with concentric wavy bands of porous tissue which 
alternate with bands of fibrous tissue 1-several times as wide . U. Wallichiana 
1. Wood diffuse-porous; transition from springwood to summerwood gradual; 
summerwood not figured with concentric wavy bands of porous tissue 

U. lancifolia 

MICROSCOPIC KEY TO COMMERCIAL SPECIES 
1. Wood ring-porous; maximum tangential diameter of largest vessels more 
than 225 /u.; summerwood with concentric wavy bands of porous tissue 
consisting of small vessels, tracheids, and marginal parenchyma; terminal 
parenchyma wanting; largest rays 3-7 seriate and 70-80 p, wide through 
the central portion ........ U. Wallichiana 

1. Wood diffuse-porous; maximum tangential diameter of largest vessels 
less than 225 /x; summerwood without concentric wavy bands of porous 
tissue; terminal parenchyma present, forming a narrow, mostly 1-2 seriate 
line delimiting the growth ring; largest rays 3-4 seriate and 45-50 /x wide 
through the central portion . . . . . . U. lancifolia 

Ulmus Wallichiana, Planch. 

References. Gamble, Man. Ind. Timb., 627; Parker,For.FI. Punj.,465; Kanjilal, 
For. FI. U.P., 359; Nordlmger. Querschnitte, Bd. ix, Tab. xiii, 1; Troup, Silv. Ind. Trees, 
iii. 855; Troup, Ind. Woods and Uses, 264. 
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Names. Punj. Kain, moral , mareen ; U.P. Hindi, Bren, 
brankul, amrai ; Jaunsar, Emroi, imroi; Kashmir, Bran , firari, manoon , manda. 

Habit and Distribution. A large tree, 6 ft. to 10 ft. in girth, with a straight, 
cylindrical, little-branching stem, up to 30 ft. in length. In exceptional cases it 
may be found up to 16 ft. in girth and over, F. Gleadow, in the Indian Forester , 
vol. xxvi, reports having found trees up to 16J ft. in girth in Jaunsar, and Gamble, 
quoting Brandis, states that trees even up to 24 ft. in girth have been found. 
Found in the Western Himalaya from Kashmir, through the Punjab and United 
Provinces, to Nepal, generally in damp places and in valleys between 3,000 and 
10,000 ft. elevation. 

Supplies. Supplies are limited; mature trees are found vscattered and are 
nowhere plentiful. Parker states that a fair quantity could be obtained from the 
Hazara District in the Punjab, but that extraction would be expensive. Four 
Divisional Forest Officers in Kashmir all report that supplies are very limited or 
non-existent. Very scattered in the Jaunsar Division of the United Provinces, 

General Features of the Wood. Sapwood pale brownish-white to light 
greyish-brown, wide; heartwood greyish-brown to light brown, sometimes with 
a pinkish cast, turning chestnut-brown with age, often irregularly streaked with 
darker bands which may be of traumatic origin; rather lustrous, working rather 
rough under tools, the sapwood with the characteristic odour of the living bast of 
Uhnus which is .more pronounced in the inner bark, the heartwood without 
characteristic scent, light to moderately heavy (sp. gr. approx. 0-61), straight- or 
shallowly and irregularly interlocked- (fibrous-) grained, medium coarse- and uneven- 
textured (wood ring-porous). 

Structure of the Wood: 

Growth rings distinct and fairly conspicuous with the naked eye, delimited by a 
medium narrow, clearly defined, fairly even, whitish zone of springwood containing 
large pores followed abruptly by a darker zone several or more times as wide of summer- 
wood consisting of denser fibrous tissue and much smaller pores, 5-10 per inch. 

Vessels very variable in size (wood ring-porous), open or occluded with tyloses; 
springwood vessels large to medium-sized, the. orifices distinct with the naked eye, 
inserted in a belt of porous tissue, for the most part solitary, less frequently in radial, 
single or partially double rows or nests, of 2-several or rarely 2-several contiguous in 
the tangential plane, interspersed with tracheids and parenchyma forming a springwood 
zone 1-several (generally 1) vessels wide, not infrequently with contiguous rays on one 
and occasionally on both sides, 8-15 per mm. 2 ; on the radial section the springwood zones 
appear as darker, more porous parallel striae which alternate with lighter zones of denser 
fibrous tissue; springwood vessel segments 115-260 /x long, medium thin-walled, truncate 
or abruptly short-tailed at the ends, the largest 245-260 plus fi in diameter; transition 
from springwood to summerwood abrupt; summerwood vessels small to extremely small, 
interspersed with tracheids and parenchyma in tangentially aligned clusters of several 
to many, usually the latter, which coalesce across the rays to form concentric, more or 
less interrupted and wavy bands separated by bands of fibrous tissue 1-several times 
as wide; bands of porous tissue 1-6 plus (mostly 2-4) vessels in width, 3-4 per mm.; 
summerwood vessel segments 215-350 /x in length, medium thick-walled, with fine spiral 
thickening, attenuately tailed at the ends, the smallest 30-45 /x in diameter; perforations 
simple, almost horizontal in the springwood vessels to steeply oblique in the summerwood 
tracheae; inter-vessel pits numerous, crowded, orbicular to oval or angular through crowd¬ 
ing, with broad border and short lenticular (punctate) orifice, tile maximum diameter 


<SL 

brera, 



ERNACTTLAB 



»•*?>* * t*iT* 4S »* ;t. 

,«*<#? i*»» * Wq p*^# <#'**■ l ®*'<fe« ***»»*«<#' 

is MSd^,4y^k*X‘x 


• ^ *' M'-'# v «, **"• 465% « %W «”% * ** **'** <W ^ *' H 

* %**» y***i t *»* 

*%■*•!* 

*i Pfik § | Jwft Jte»* * V^IS 

IniHHiN 


r*&* 


m^k 




(10 X) 


279. ULMUS WALLICHIANA, PLANCH. 



MAP 

SHOWING DISTRIBUTION 
or 

ULMUS WALUCHIANAj 

s' _ Planch. 


/cal&tta 


Andaman. 

Wands 


SCALE OF MILES V 

0 200 400 600 MILES' 


Nicobar* 
island* 4 















miST/fy. 



Scale : one space = ^millimeter = 100 microns (ji) = inch 


(110 x) 

Photomicrograph by H. P. Brown 


279. IJLMXJS WALLICHIANA, PLANCH. 

































ULMACEAE 

l ; pits leading to tracheids similar to the inter-vessel pits; pits leading to contiguous 
'rays several to each ray cell, oval to elliptical, with rather wide semi-border and lenticular, 
horizontally aligned orifice, the maximum diameter 6-8 fx; tyloses fairly abundant, 
plugging many of the vessels, thin-walled; gummy infiltration not observed. 

Tracheids paratracheal, abundant both in the springwood porous zone and in the 
wavy bands of summerwood vessels, intermingled with parenchyma and passing over 
into vessel-tracheids, 150-350 /x long, 20-35 \x in diameter, with fine tertiary spirals; 
inter-traeheid pits similar to the inter-vessel pits; infiltration not observed. 

Parenchyma paratracheal and metatracheal, in cambiform rows of 2-4 units along 
the grain; (a) paratracheal parenchyma (1) abundant in the springwood porous zone, 
more numerous than the tracheids and with them forming tracts of considerable area 
between the springwood vessels, (2) less abundant and mostly marginal to the tangentially 
aligned clusters or concentric bands of summerwood vessels; cells contiguous to the 
springwood vessels strongly stretched, the maximum diameter up to 50 plus /x; cells 
farther removed from the springwood vessels 27-33 fi in diameter; cells marginal to the 
tracts of summerwood vessels 17-23 /x in diameter; (b) metatracheal parenchyma sparse, 
diffused in the fibrous tracts, the cells 17-23 /x in diameter; gummy infiltration sparse in 
all types of parenchyma, pale brown; crystals wanting; starch deposits frequent in the 
sapwood. 

Fibres semi-libriform to libriform, fine, rounded in the transverse section and not 
aligned in radial rows, relatively sparse in the springwood porous zone, in the summer- 
wood arranged in broad, concentric, more or less oblique, ragged bands which are l-several 
times as broad as the wavy bands of porous tissue and alternate with them (the fibrous 
bands frequently anastomose owing to the fact that the bands of porous tissue are often 
interrupted), frequently contiguous to the summerwood vessels, non-gelatinous but the 
walls frequently stratified, non-septate, 800-1,750 /a long, 20-25 y, in diameter; wall 
4-6 fi thick; inter-fibre pits simple, most abundant on the radial walls; infiltration 
wanting. 

Rays of two sorts, homogeneous or nearly so; (a) broad rays scarcely distinct with 
the naked eye, plainly visible with a hand-lens (10 x) as medium fine straight lines 
athwart the growth rings, rather widely spaced (4-5 per mm.), separated by 1-2 inter¬ 
vening narrow rays or without intervening rays, frequently contiguous to springwood 
vessels, darker than the background forming a fine relatively inconspicuous fleck on the 
radial surface, 3-7 seriate and 70-80 /x wide through the central portion, tending toward 
bi-convex in the tangential section and very variable in height (10-40 plus cells and 140- 
700 plus n ); cells narrow when viewed transversely, much elongated in the direction of 
the ray; transition from broad rays to narrow rays very abrupt; (6) narrow rays less 
numerous than the broad rays, 1-2 seriate, 1-10 plus cells and up to 200 plus y in height; 
pits leading to contiguous vessels several to each ray cell, oval to elliptical, with rather 
vide semi-border and lenticular, horizontally aligned orifice, the maximum diameter 
6-8 ft ; pale reddish-brown gummy infiltration fairly abundant in the ray tissue; crystals 
lacking; starch deposits frequent in the sapwood. 

Summary. A light to moderately heavy, straight- or somewhat fibrous-grained, 
medium coarse- and uneven-textured, greyish-brown to light brown or chestnut-brown, 
ring-porous wood; often irregularly streaked with dark bands which appear to be of 
pathologic origin; sapwood with a faint characteristic odour; works to a rather rough 
surface under tools; featured anatomically by growth rings which are distinct and fairly 
conspicuous owing to the fact that the wood is ring-porous, large to medium-sized spring- 
wood vessels which are solitary for the most part and form a narrow springwood zone 
which is mostly one vessel wide, much smaller summerwood vessels with fine spiral 
thickening intermingled with tracheids and parenchyma in tangentially aligned clusters 
or in concentric, more or less interrupted, wavy bands separated by fibrous bands 
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_*i$leveral times as wide, fine semi-libriform to libriform non-gelatinous fibres in extensive 
tracts, and homogeneous or nearly homogeneous rays of two sorts without transition 
forms, the larger 3-7 seriate and 70-80 /x wide through the central portion and forming 
^ fine relatively inconspicuous fleck on the radial surface; comparable to Celtis australis , 
Linn., anatomically, but finer-textured, with coarser fibres and narrower, lower rays; 
compares very favourably with the European and American elms; a timber of the third 
class. 


Material . Gamble Specimens, Nos. 5782, 5909. 

Mechanical Properties. Wt. at 12 per cent, moisture content 39 lb. per c. ft. 
No strength figures are available. Moderately hard and strong. 

Seasoning. The timber seasons without difficulty, and does not split to any 
extent, nor have surface cracks ever been noticed. The logs should be converted 
when green and the stock seasoned in the shade. 

Durability and Adaptability to Treatment. Seasoned wood is quite 
durable under cover and it is also durable under water. It is liable to insect attack, 
especially if used in a green state. 

Working Qualities. Saws without difficulty and works to a moderately good 
surface, which requires a good deal of filling, after which it takes a good polish. 
In all text-books special attention is drawn to its silver grain, which, though of 
good appearance, could hardly be turned to account for decorative purposes. If 
cut well off the quarter it presents a striking tortoise-shell figure, formed by the 
broad bands of open lighter-coloured tissue standing out against the lines of darker 
dense fibre. In the Wood Museum at Dehra Dun there is a specimen plank 6 ft. 
long by 26 in. broad, which shows this arrangement of fibre to great advantage. 

Uses, Present and Prospective. Used in the Hills for construction and well 
work. A valuable furniture wood, which deserves to be better known. 

Ulmus lancifolia, Roxb. 


References. Gamble, Man. Ind. Timb., 628; Kanehira, Anat. Notes Ind. Woods, 
19. 

Vernacular Names. Beng. Nep. Lapi ; Burm. Thitkaukhnyin, thaU , lebwe . 

Habit and Distribution. A large to very large tree with a moderately 
straight stem. Found in the Central and Eastern Himalaya from Kumaon to 
Bhutan; in the Khasia Hills and in Burma. 

Supplies. E. 0. Shebbeare, writing of its occurrence in Bengal, says that it is 
uncommon and local in its distribution, while Rodger states that it is unimportant 
in Burma. 

General Characteristics of the Wood. Sapwood pale reddish-white to 
light greyish-red, often with yellowish streaks or blotches along the grain, wide; 
heartwood light red when first exposed, ageing to light greyish-red and at length to 
light brown or almost to walnut brown, sometimes streaked with darker bands; 
quite lustrous when first exposed but becoming dull with age, working to a smooth, 
almost flinty surface, without characteristic odour or taste, heavy (sp. gr. approx. 
0*82), straight-grained or nearly so, medium fine- and quite even-textured. 

Structure of the Wood : 

Growth rings distinct but scarcely visible with the naked eye, plainly visible with a 
hand-lens (10 x), delimited by a fine light line of terminal parenchyma, quite uniform in 
width and even-margined, 9-12 per inch. 
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rhotomicrograph by H. P. Brown 
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^essels medium-sized to small or very small, the orifices of the larger appearing wl 
pfinctate with the naked eye; largest through the central portion of the ring, smallest in 
the outer portion of the ring, and somewhat smaller at the beginning of the ring, but 
exhibiting no great variation in size within a growth increment, frequently with con¬ 
tiguous rays on one but rarely on both sides, open or plugged with tyloses, forming 
medium fine, straight vessel lines along the grain, for the most part solitary and in radial 
rows of 2-4 (mostly 2-3), occasionally several or a number nested and then often variable 
in size or 2-3 contiguous in the tangential plane, quite evenly distributed (the groups), 
8-18 per mm. 2 ; vessel segments short (170-385 /x), medium thin-walled, with fine spiral 
thickening, truncate or abruptly or attenuately tailed at the ends, the largest 175-190 /x 
in diameter; perforations simple, nearly horizontal to oblique; inter-vessel pits numerous 
but not crowded, orbicular to broadly oval or somewhat angular, with broad border and 
short lenticular (punctate) orifice, the maximum diameter 8-11 fx; pits leading to con¬ 
tiguous rays several to each ray cell, orbicular to oval or elliptical, with wide orifice and 
narrow border or without border, the maximum diameter 6-8 plus /x; tyloses abundant, 
plugging but not occluding many of the vessels, thin-walled; gummy infiltration not 
observed. 

Tracheids paratracheal, very sparse and wanting from many vessels, most abundant 
where several or a number of vessels are nested and then passing over into vessel- 
tracheids, 200-350 /x long, 25-40 fx in diameter, with fine tertiary spirals; inter-tracheid 
pits similar to the inter-vessel pits; infiltration not observed. 

Parenchyma paratracheal, terminal, and diffused, in cambiform rows of 2-4 units 
along the grain, which are frequently divided further by horizontal walls into locules 
containing large solitary crystals; series of a half-dozen or more crystals along the grain 
not infrequent; (a) paratracheal parenchyma relatively abundant, confined to the im¬ 
mediate vicinity of the vessels or vessel-groups and associated with tracheids or without 
accompanying tracheids, forming a 1-several (mostly 1-2) seriate, ragged sheath which 
is frequently interrupted by rays and fibres contiguous to the vessels; cells angular, 
generally not strongly flattened to conform to the vessel wall, the maximum diameter 
27-33 y; (6) terminal parenchyma forming a narrow, more or less continuous, 1-several 
(mostly 1-2) seriate, ragged line delimiting the growth ring; cells angular, not appreciably 
flattened in the tangential plane, the maximum diameter 17-23 /x; (c) metatracheal 
parenchyma fairly abundant, diffused in the fibrous tracts and most frequent along the 
flanks of the wood rays, the cells 27-30 /x in diameter or even wider where crystalliferous; 
yellowish-brown gummy infiltration fairly abundant, mostly in the form of fine globules; 
crystals frequent in all types of parenchyma; starch deposits occasional in the sapwood. 

Fibres semi-libriform to libriform, very fine, more or less angled in the transverse 
section and not aligned in radial rows, forming extensive dense tracts between the vessels 
and the rays which contain occasional parenchyma cells, frequently contiguous to the 
vessels, often with a gelatinous inner layer, non-septate, 935-2,250 fx long, 1 1 -20 /x in 
diameter; walls 4—6 /x thick; inter-fibre pits simple, most abundant on the radial walls; 
infiltration wanting. 

Rays of two sorts, homogeneous or nearly so: (a) broad rays not clearly distinct with 
the naked eye, plainly visible with a hand-lens as medium fine straight lines athwart 
the growth rings which show little or no flare as they cross the ring boundaries, fairly 
widely spaced (5-7 per mm.), separated by 1-2 intervening narrow rays or without 
intervening rays, frequently contiguous to the vessels, somewhat darker than the back¬ 
ground forming a fine relatively inconspicuous fleck on the radial surface, 3-4 (mostly 3) 
seriate and 45-50 fi through the central portion, tapering to unisenate margins along 
the grain (t), the largest 30 plus cells and 550 plus /x in height (max., 40 plus cells and 
980 fi ); cells narrow when viewed transversely, much elongated in the direction of the 
ray; transition from broad rays to narrow rays gradual; ( b ) narrow rays less numerous 
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^bhglPthe broad rays, 1-2 seriate, 1-10 plus ceils and up to 215 plus p, in height; pits 
leading to contiguous vessels several to each ray cell, orbicular to oval or elliptical, with 
wide orifice and narrow border or without border, the maximum diameter 6-8 /a; 
yellowish-brown gummy infiltration fairly abundant in the ray tissue, mostly in a parietal 
layer; crystals wanting; starch deposits occasional in the sapwood. 

Summary. A straight-grained, medium fine and quite even-textured, light red to 
light greyish-red, light brown, or walnut-brown wood; less fibrous-grained than the other 
elms; refractory under tools; featured anatomically by distinct but relatively incon¬ 
spicuous growth rings delimited by a narrow line of terminal parenchyma, medium-sized 
to small or very small vessels which are borne for the most part solitary or in radial rows 
of 2-3, vessel segments with fine spiral thickening, sparse tracheids which are restricted 
for the most part to the small nests of vessels and are wanting altogether from many 
vessels, relatively abundant paratracheal parenchyma which forniB a narrows mostly 
1-2 seriate sheath about the vessels or vessel groups, very fine, semi-libriform to libri- 
form,non-septatefibres in extensive tracts which contain occasional cells of metatracheal- 
diffused parenchyma, and homogeneous or nearly homogeneous rays of two sorts with 
transition forms, the larger 3-4 (mostly 3) seriate and 45-50 /a wide through the central 
portion and forming a fine, relatively inconspicuous fleck on the radial surface; aberrant 
among the Ulmm timbers in being diffuse-porous, without the concentric wavy bands 
of porous tissue in the summerwood which feature these timbers; a good timber of the 
third class. 

Material . Gamble Specimen, No. 6178. 


Mechanical Properties. Wt. at 12 per cent, moisture content 53 lb. per e. ft. 
No strength figures are available. It is hard to very hard and proportionately 
strong. 

Seasoning. Nothing known. 

Durability. Nothing known. 

Working Qualities. Somewhat difficult to saw, but works to a shiny smooth 
surface. 

Uses, Present and Prospective. E. 0. Shebbeare writes that it has a good 
reputation, but makes no reference as to its uses. 


HOLOPTELEA, Planch. 

References . See under ‘ species \ 

Size and General Distribution. Holoptelea includes but a single species, 
H. integrifolia, Planch., a large spreading deciduous tree with alternate, simple 
elliptic or ovate-oblong, entire, coriaceous leaves 3-6 in. in length, polygamo- 
monoeeious flowers in short, lateral, often compound corymbs, and samaroid, 
obliquely elliptical or rounded, long-peduncled fruits which are approximately 
1 in. in diameter, the wings membranous or chartaceous. The genus differs from 
Ulmus in possessing entire leaves and a perianth which is cleft nearly to the base. 
Widely distributed in India from the south-eastern Punjab and the United 
Provinces southward into the Peninsula and Ceylon, and eastwards into Bengal, 
Siam, Cochin-China, and Upper and Lower Burma. 

Timber Species. 1 . H. integrifolia, Planch. 

General Features of the Wood. See under ‘ species \ 

Remarks. See under‘species'. 
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Holoptelea integrifolia, Planch. (Ulmus integrifolia, Roxb.) 

References. Gamble, Man. Ind. Timb., 628; Kanjilal, For. FI. U.P., 360; Parker, 
For. FI. Punj., 466; Talbot, For. FI. Bom., ii. 497; Haines, For. FI. Chota Nagpur, 389; 
Witt, Desc. List, Nor. & Berar Circ., C.P., Serial No. 503 ; Rodger, For. Pro. Burm., 
49; Ind. For. Rec., ix, pt. v, 37; For. Bull. No. 66, Econ. Series of 1925, p. 28; 
Nordlinger, Querschnitte, viii, Tab. xiii, 2 ( Ulmus integrifolia); Brandis, Ind. Trees, 
595; Gamble, Man. Ind. Timb., 628-629; Hooker, FI. Br. Ind., v. 481; Kanehira, Anat. 
Notes Ind. Woods, 18; Troup, Silv. Ind. Trees, iii. 855-859; Troup, Ind. Woods and 
Uses, 166; Howard, Timb. World, 79; Piccioli, Teen. Legno, 397. 

Trade and Vernacular Names. Indian Elm. Vern. Bom. Mar. Wowoli, 
vavli, papara ; Kan. Tapsi; Burm. Myaukseik, pyaukseik, thale; C.P. Ghirhol, 
chilwal, chilla, karanjalam, karanji, papra, wavuli; Mad. Tam. Ay a, ayil, ayli, 
velayil, kauchia, animaram; Tel. Namli, navili, tapasi, imli, peddanowli-eragu ; 
Mai. Aval ; Punj. Rajain, papri; Sant. Charha, chilbil; Mai. Pah. Churla; U.P. 
Papri, kanju, kalipapri, dhumnah, banchilla; Uriya, Daurango; Mysore, Tiiapsi. 

Habit and Distribution. A large to very large tree, which Rodger states 
attains in Burma 10 ft. to 12 ft. in girth, with a cylindrical, straight bole upwards 
of 50 ft. in length. In the United Provinces it is 6 ft. to 7 ft. in girth, with 
a 20 ft. clear stem. In the Punjab it is only found in relatively small sizes, while 
in the Central Provinces and Bihar and Orissa it grows from 5 ft. to 6 ft. in girth. 
Further south in Bombay and Madras it is even smaller, except on the West 
Coast; the size to which it grows in the North Coimbatore, Rollegal, Tinnevelly 
and Madura Districts is reported by the respective Forest Officers to be between 
3 ft. and 5 ft. girth. Found from the Kangra District in the Punjab eastwards to 
Bengal; throughout the Peninsula in rains-forests; in the open forests of Upper 
and Lower Burma ; P. C. Kanjilal reports it as occurring in very small quantities 
in the neighbourhood of Tura in Assam, and Gamble states that it is absent in the 
Eastern Himalaya. 

Supplies. Large quantities are available from the United Provinces, the total 
annual out-turn being estimated at 180,000 c. ft. or 3,600 tons. Approximately 
80,000 c. ft. were sent annually during 1919-22 to the Government Wood Working 
Industry, Bareilly, and the Conservator of Forests, Utilization Circle, remarked 
that the supplies received from the Haldwani Division were generally of good 
quality, whereas those offered from the Tarai and Bhabar were much inferior. 
Rodger estimates that Burma could supply 200 tons per annum, but adds that 
supplies are irregular. It is fairly common but scattered in the Central Provinces, 
and not more than 30 to 50 tons probably could be secured from any one division. 
Haines, writing on its occurrence in Bihar and Orissa, states that it is scarce in 
Manbhum and Hazaribagh and common in Palamau; the Working Plan for the 
Puri Division of that Province gives it as common in bamboo forests. Common in 
the Tellichery Ghat Forests of the North Malabar Division of Madras, but found 
in very limited quantities in the Rollegal. North Coimbatore, Tinnevelly and 
Madura Divisions. Throughout the Bombay Presidency in monsoon forests, but 
hardly in commercial quantities. 

General Characteristics of the Wood. Uniformly light yellow, with white 
(infiltration) vessel lines along the grain, darkening somewhat with age; the grey 
tinge mentioned in some books is due to stain; lustrous when first exposed and 
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Lt^&ining this character very well, working smooth under tools, with an offensive 
odour when fresh which disappears as the timber seasons, without characteristic 
taste, light to moderately heavy (sp. gr. approx. 0-63), somewhat interlocked- 
grained in broad straight bands, medium- and quite even-textured. 

Structttke of the Wood: 

Growth rings distinct with the naked eye but relatively inconspicuous, delimited by 
slightly denser fibrous tissue toward the outer margin and by a narrow band of fibrous 
tissue at the inception of the springwood containing fewer vessels and little or no para¬ 
tracheal-zonate parenchyma, 3-10 per inch. 

Vessels medium-sized to small, the orifices of the larger not visible with the naked eye 
or appearing white punctate from chalky inclusions, largest through the central portion 
of the ring, smallest in the outer portion of the ring, and somewhat smaller at the begin¬ 
ning of the ring, but exhibiting no great variation in size correlated with seasonal growth, 
frequently with contiguous rays on one and occasionally on both sides, open or occluded 
with white crystalline deposits, forming medium fine vessel lines along the grain, many 
of which appear as fine white lines owing to the white inclusions, for the most part 
solitary and appearing orbicular to broadly oval in the transverse section, less frequently 
in radial row's of 2-3, rarely in longer rows of 4-6 the units of which may taper in size (x) 
and some of which may cross the ring boundaries, or in short double rows, quite evenly 
distributed except in the early springwood, 9-15 per mm. 2 ; vessel segments short 
(215-300 fi), storied with the rows obcambiform parenchyma, substitute fibres, and wood 
rays forming ripple marks, medium thick-walled, truncate or abruptly or attenuately 
tailed at the ends, the largest 170-185 in diameter; perforations simple, nearly horizontal 
to oblique; inter-vessel pits numerous, orbicular or less commonly oval or angular, with 
broad border and short lenticular (punctate) orifice, the maximum diameter 7-9 fi ; pits 
leading to contiguous rays several to each ray cell, orbicular to elliptical, with wide 
orifice, with or without a narrow semi-border, the maximum diameter 5-7 fi; tyloses 
occasional, quite thin-walled, with simple pits; gummy infiltration not observed; white 
crystalline deposits very abundant, occluding many of the vessels over long distances. 

Parenchyma paratracheal, paratracheal-zonate, and metatracheal, in cambiform rows 
of 2-4 (mostly 2) units along the grain which are storied with the vessel segments, sub¬ 
stitute fibres, and rays and form ripple marks; (a) paratracheal parenchyma fairly abun¬ 
dant, forming a 1-several (mostly 1-3) seriate, ragged sheath which is frequently inter¬ 
rupted by rays and occasionally by fibres contiguous to the vessel, passing over abruptly 
on the flanks of He vessels into tangentially aligned, 1-5 (mostly 3-4) seriate, ragged 
extensions which end blindly or unite with those from other vessels as (6) paratracheal- 
zonate parenchyma to form concentric, wavy, more or less continuous bands extending 
across the rays; the bands of zonate parenchyma are absent in the early springwood and 
become more pronounced, narrower, more numerous, and more closely spaced toward the 
outer margin of the ring; the last line of zonate parenchyma near the outer margin of 
the ring frequently simulates terminal parenchyma; cells of 4 a ’ parenchyma contiguo us 
to the rays angular, not strongly flattened to conform to the vessel wall, the maximum 
diameter 45—50 fi; cells more remote from the vessels (‘a’ or ‘b’ parenchyma), angular, 
not flattened in the tangential plane, the maximum diameter 27-33 fi; (c) metatracheal 
parenchyma extremely sparse, scattered in the fibrous tracts, the cells with maximum 
diameter of 20-25 /x; gummy infiltration not observed; crystals wanting; starch deposits 
frequent. 

Substitute fibres occasional along the margins of the bands of zonate parenchyma, 
storied with the vessel segments, rows of cambiform parenchyma, and wood rays, 
215-300 y in height. 

Fibres semi-libriform to libriform, medium fine, appearing more or less angled and 
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\e in size in the transverse section and not definitely aligned in radial rows, fox 1 
ensive tracts between the vessels, rays, and zonate parenchyma, non-gelatinous, non- 
septate, abruptly tapered and the wider central portion approximately the height of the 
stories in the wood, 715-1,275 /x long, 28-32 /x in diameter; walls 2-4 /x thick; inter-fibre 
pits abundant, most numerous on the radial walls, simple, with slit-like, steeply vertical 
orifice; infiltration not observed. 

Rays not distinct with the naked eye, appearing as medium fine whitish lines (#) 
with a hand-lens (10 X), normally spaced (7-11 per mm.), separated by 2-10 (mostly 5-8) 
fibres, frequently contiguous to the vessels, somewhat enlarged where they traverse 
the bands of paratracheal-zonate parenchyma, of the same colour as the background 
forming a fine, low, relatively inconspicuous fleck on the radial surface, storied with the 
vessel segments, cambiform rows of parenchyma, and substitute fibres forming ripple 
marks on the tangential surface, 1-4 seriate, heterogeneous, the largest 10-12 cells and 
260 /.t high; 'upright’ cells mostly restricted to 1-2 (mostly 1) horizontal rows on the 
margins of the ray; pits leading to contiguous vessels several to each ray ceil, orbicular 
to elliptical, with wide orifice with or without a narrow semi-border, the maximum dia¬ 
meter 5-7 n ; gummy infiltration not observed; crystals wanting; starch deposits frequent. 

Ripple marks present, not distinct with the naked eye, traceable to storied vessel 
segments, rows of cambiform parenchyma, substitute fibres, and wood rays, approxi¬ 
mately 100 per inch. 

Summary. A light to moderately heavy, interlocked-grained, medium- and quite 
even-textured, lustrous, light yellow wood,marked along the grain with white (infiltrations) 
vessel lines; the white deposits in the vessels are of a crystalline nature; with an offensive 
odour when first exposed which soon passes; with low infiltration content and hence 
prone to decay; susceptible to fungal sapstain owing to its high starch content; featured 
anatomically by distinct but relatively inconspicuous growth rings, medium-sized to 
small vessels which are solitary for the most part, orbicular or broadly oval in the trans¬ 
verse section, and frequently occluded with white crystalline deposits, fairly abundant 
paratracheal parenchyma which passes over abruptly on the flanks of the vessels into 
tangentially aligned, 1-5 seriate extensions which end blindly or in the middle and outer 
portions of the ring frequently unite with those from other vessels to form concentric, 
wavy, more or less continuous bands extending across the rays, semi-libriform to libri- 
form, medium fine, abruptly tapering, non-septate fibres with simple pits, medium fine, 
1-4 seriate, heterogeneous storied rays which form a fine, low, relatively inconspicuous 
fleck on the radial surface, and ripple marks on the tangential surface which average 
100 to the inch; a good timber of the first class. 

Material. Gamble Specimens, Nos. 5790, 5804. 

Mechanical Properties. Wt. at 12 per cent, moisture content 39 lb. per c. ft. 
(Panch Mahals, Bombay); 41 lb. per c. ft. (Haldwani, United Provinces). Moder¬ 
ately soft but strong. Tests carried out by the Forest Economist at the Forest 
Research Institute, Dehra Dun, gave the following results: 


Moisture 
percentage 
of weight of 
oven dry wood . 

Weight in lb, 
per c. ft. at 10-7 
per cent, moisture 
content. 

Transverse strength in lb. per sq. in. 

Strength at 
elastic limit. 

| Modulus of 

Breaking elasticity or 

strength. Young's modulus. 

10-7 

34 

6,975 

j 13,700 1,536,000 


The above figures show Indian elm to be 26 per cent, below Burma teak in elas¬ 
ticity and 9 per cent, below that species in transverse strength; the modulus of 
elasticity of the two species is as 1,536,000 is to 1,830,000. 
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Sasoneno. The timber seasons well in so far as surface cracking and em 
^putting are concerned, but unless care is taken it is liable to stain and decay. 
An air-seasoning experiment was carried out by the Forest Research Institute, 
Dehra Dun, in co-operation with the Divisional Forest Officer, Gonda, in the 
United Provinces, which showed that converting the logs as soon after felling as 
possible and open stacking gave the best results; seasoning in the log and girdling 
gave very poor results. C. V. Sweet, who carried out the final inspection, writes 
that it is essential to convert the logs when green and to stack the material in 
a well-ventilated situation, as otherwise mould and decay set in. Kinns, who has 
had long experience of Indian elm, corroborates this statement (Ind. For. Rec., 
ix, pt. v, 37). The latter officer has kiln-seasoned this timber very successfully: 
he writes that by kiln-seasoning it retains its brightness and delicate colour to a 
remarkable degree and that it shows little tendency to warp. He puts the cost of 
kiln-seasoning the stock at approximately 75 per cent, of that for .Dalbergia Sissoo. 

Durability and Adaptability to Treatment. The wood is liable to decay 
and insect attack before it is thoroughly seasoned, and in this connexion Kinns 
notes that it is advisable to kiln-season the stock as soon after conversion as 
possible, as the damage from insects nearly always occurs when the logs are left 
unconverted or during the initial stages of seasoning. In most instances the uses 
to which the timber is put preclude antiseptic treatment. 

Working Qualities. It saws without difficulty and machines well, but does 
not turn to as clean a finish as the best turnery woods, such as Adina cordifolia. 
Finns states that a log-band saw with a medium gauge gives satisfactory 
results; it can also be dealt with by circular saws, either with solid or inserted 
teeth. The teeth should be ground to a medium depth of gullet, the front rake of 
the tooth being not less than 25°, with a top clearance of 12° to 15°. Owing to the 
interlocked nature of the grain, the cutting angle of the machine cutters should 
not be less than 30° to give the desired finish. It takes a good lasting polish; the 
grain should be filled with a clear filling and the natural colour preserved by using 
a white polish (For. Bull., No. 66, Econ. Series of 1925). 

Uses, Present and Prospective. The timber has come much to the fore in 
recent years, especially in the United Provinces, due to the work of the staff of the 
Government Wood Working Institute at Bareilly. It was formerly used to some 
extent for building, ploughs, carts, yokes and combs. It is now used for cheap 
grades of furniture, match boarding, panelling, door frames, wall plates, warper 
bobbins for jute mills, cotton reels, carving (in Calcutta), and general carpentry. 
It is also extensively used in Cawnpore for brush backs and handles of dusting 
brooms, for which purposes it is eminently suitable. Not entirely suitable for 
match making. It was tried for lager beer casks but found to be useless. A valuable 
species which should be protected and cultivated. 


CELTIS, Linn. 

References. Brandis, Ind. Trees, 595-596; Gamble, Man. Ind. Timb., 629-630; 
Hooker, FI. Br. Ind., v. 481-483; Den Berger, Proef. Bosch., Java, Med. xi. 25-26; 
Heyne, Nutt. Plauten, 2. Druk, I. 543-544; Ridley, FI. Mai. Penin., iii. 321-322; Schn., 
Com. Woods Phil., 99-100; Whitford, For. Phil., ii. 28; Kanehira, Anat. Char. Form. 
Woods, 203-205; Kanehira, Iden. Imp. Jap. Woods, 53; Chun, Chin. Econ. Trees, 112- 



illi4r^JBaker, Hardwoods Austr., 364; Unwin, W. Air. For. and Forestry, 83, 128, 193, 
216, 246, et ah ; Sim, Native Timb. S. Air., 48-49 ; Boulger, Wood, 84,183-184, 221,279; 
Stone, Timb. Com., 200-201; Winn, Timb. and their Uses, 89, 96, 114; Brown, Atlas 
Com. Woods U.S. (1928), Pl. 37 ; Hough, American Woods, Part i, No. 12 ; Part xi, No. 
265; Koehler, Guidebook Iden. Woods Used Ties and Timbers, U.S. For, Pro. Lab. Bull. 
(1917), 43 ; Sargent, Woods of U.S. (1885), 72-73. 

Size and General Distribution. Evergreen or deciduous trees or shrubs 
with alternate, simple, entire or serrate, often inequilateral, membranaceous or 
sub-coriaceous, 3-nerved leaves, small polygamo-monoecious flowers which are 
borne on the young branchlets, the staminate in fascicles toward the base, the 
perfect above and solitary in the axils of the leaves, and drupaceous, sub-globose 
or ovoid fruits with a firm outer coat, usually scanty pulp, and bony stone with 
smooth or sculptured surface. Celtis is widely distributed in temperate and 
tropical regions throughout the world, the majority of the species occurring in 
the North Temperate zone. The genus is very difficult to treat from the systematic 
standpoint owing to the many inter-grading forms, but over 75 distinct species are 
now recognized, which number will undoubtedly be greatly increased as the genus 
becomes better known. At least 4 species are included in the Indian flora, one 
of which is a middle-sized deciduous timber tree of the third class. 

Timber Species. 1. Celtis australis , Linn. 

General Features of the Wood. See under 'species’. 

Remarks. See under ‘species’. 

Celtis australis, Linn. 

References. Gamble, Man. Ind. Timb., 629 ; Kanjilal, For. FI. U.P., 360 ; Parker, 
For. FI. Punj., 467 ; Nordlinger, Querschnitte, i, Tab. xiii, 3 ; Troup, Silv. Ind. Trees, iii. 
859-860; Troup, Ind. Woods and Uses, iii; Saint-Laurent, Etudes sur les Caract&res 
Anatomiques des Bois d’Alg&ie, Bull. Stat. Recherches Forestieres du Nord d’Afrique, 
Tome I, 9 me fasc. (1928), 384r-385 ; Boulger, Wood, 84, 221 ; Piceioli, Teen. Legno, 351; 
Winn, Timb. and their Uses, 96,114. 

Trade and Vernacular Names. Nettle wood. Vern. Punj. Hazara, 
Kharak, khirk, batkarar ; U.P. Dehra Dun, Khanak , chena ; Jaunsar and Garhwal, 
Kharik , kharak ; Kashmir, Brinij. 

Habit and Distribution. A large well-shaped tree, which Parker states grows 
in the Punjab, from 4 ft. to 6 ft. in girth and 60 ft. to 80 ft. high, and which 
F. Canning describes as a large tree in the United Provinces. There are round 
Dehra Dun several trees over 80 ft. in height with a 20 ft. bole. Found as far west 
as the Salt Range, and eastwards through the Punjab and United Provinces to 
Nepal, between 2,000 and 8,000 ft. elevation, both in forests, revenue lands, and 
near villages; often cultivated. 

Supplies. Fairly common at high elevations in moist localities in the Punjab, 
but according to Parker difficult and expensive to extract to the plains. F. Canning 
puts it in the third class in so far as out-turn is concerned in the United Provinces, 
and states that supplies would be irregular owing to its scattered distribution. It 
is moderately common in Jaunsar, especially near villages. P. C. Kanjbal states 
that it is very common at Ramsu and Kulni in Tehri-Garhwal. 

General Characteristics of the Wood. Yellowish-white to clear pale 
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ageing to light yellowish-grey, often with darker 
irregular streaks which appear to be due to sapstain; the wood tow ard the centre 
of the tree is generally somew hat darker; lustrous when first exposed but becoming 
quite dull with age, working fairly smooth under tools, light to moderately 
heavy (sp. gr. 0-60,0-71), straight- and more or less fibrous-grained, medium coarse 
and uneven-textured (wood ring-porous). 

Structure of the Wood : 

Growth rings distinct and fairly conspicuous with the naked eye, delimited by a 
narrow, clearly defined, even, whitish zone of springwood containing large pores followed 
abruptly by a somewhat darker, much wider zone of summerwood consisting of denser 
fibrous tissue and much smaller pores, 5-10 per inch. 

Vessels very variable in size (wood ring-porous), open or partially occluded with 
tyloses; springwood vessels large to medium-sized, the orifices distinct with the naked 
eye, inserted in a belt of porous tissue, for the most part solitary, less commonly in radial 
rows of 2-3 (mostly 2) or 2-several contiguous in the tangential plane, forming a spring- 
wood zone 1-several (mostly 1) vessels wide, not infrequently with contiguous rays on 
one and occasionally on both sides, 8-11 per mm. 2 ; on the radial surface the springwood 
zones appear as somewhat darker, more porous, parallel lines which alternate with 
lighter zones of denser fibrous tissue; springwood vessel segments annular (broader than 
long), 140-215^ long, medium thin-walled, truncate or abruptly short-tailed at the ends, 
the largest 275-300 /x in diameter; transition from the springwood to the summerwood 
vessels abrupt; summerwood vessels small to extremely small, interspersed with tracheids 
and parenchyma in tangentially aligned clusters of several to many which frequently 
coalesce across the rays to form concentric, more or less interrupted, wavy bands 
separated by bands of fibrous tissue 2-3 times as wide; bands of porous tissue 1-4 vessels 
in width, 2-3 per mm.; summerwood vessel segments 250-350 /z in length, medium thick- 
walled, with fine spiral thickenings, attenuately tailed at the ends, the smallest 25-40 \x 
in diameter; perforations simple, almost horizontal in the springwood vessels to steeply 
oblique in those of the summerwood; inter-vessel pits numerous but not crowded, orbicular 
to oval or angular, with broad border and short lenticular (punctate) orifice, the maximum 
diameter 9-12 /x; pits leading to tracheids similar to the inter-vessel pits; pits leading 
to contiguous rays several to each ray cell, orbicular to elliptical, with wide orifice and 
very narrow semi-border, the maximum diameter 6-8 /z; tyloses fairly abundant, plugging 
many of the vessels, thin-walled; gummy infiltration not observed. 

Tracheids paratraeheal, abundant, intermingled with parenchyma and passing over 
into vessel-tracheids, most abundant in the concentric bands of porous tissue in the 
summerwood, 250-300 /z long, 20-30 fx in diameter, with fine tertiary spirals; inter-tracheicl 
pits similar to the inter-vessel pits; infiltration not observed. 

Parenchyma paratraeheal, metatracheal, and terminal, in cambiform rows of 2-4 
(frequently 2) units along the grain: (a) paratraeheal parenchyma fairly abundant, (1) 
forming a narrow, 1-several (mostly 1) seriate, interrupted sheath about the springwood 
vessels, (2) mostly marginal to the tangential aligned clusters or concentric bands of 
summerwood vessels; cells contiguous to the springwood vessels strongly stretched, the 
maximum diameter up to 40 plus /x; cells marginal to the tracts of summerwood pores 
angular, frequently flattened in the tangential plane, the maximum diameter 23-30 /z; 
(b) terminal parenchyma fairly abundant, forming a 1-several (mostly 2-5) seriate, 
ragged band; cells mainly tabular, tangentially orientated, the maximum diameter 
15-23 fi ; (c) metatracheal parenchyma very sparse, diffused in the fibrous tracts, the cells 
with maximum diameter of 15-20 fj ,; gummy infiltration sparse in all types of paren¬ 
chyma, pale lemon-yellow; crystals wanting; starch deposits not observed. 
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^ semi-libriform to libriform, fine to very fine, more or less angled in the trans¬ 

verse section and not aligned in radial rows, forming fairly extensive tracts about the 
large vessels in the springwood, in the summerwood arranged in broad, concentric, wavy, 
ragged-margined bands which are 2-3 times as broad as the wavy bands of porous tissue 
and alternate with them (the fibrous bands frequently anastomose owing to the fact that 
the bands of porous tissue are often interrupted), rarely contiguous to the vessels, pro¬ 
gressively smaller but not thicker-walled toward the outer margin of the ring, gelatinous, 
non-septate, 850-1,320 /x long, 17-30 (mostly 17-23) fi in diameter; walls 2-3 /x thick; 
inter-fibre pits difficult to distinguish owing to the gelatinous nature of the fibre wall, 
simple, with slit-like nearly vertical orifice; infiltration wanting. 

Bays of two sorts, heterogeneous; (a) broad rays distinct with the naked eye, appearing 
as fairly broad straight lines with a hand-lens (lOx) which vary in thickness within the 
ring and flare slightly as they cross the boundaries of rings, rather widely spaced (2-4 
per mm.), separated by 1-2 intervening narrow rays or without intervening rays, fre¬ 
quently contiguous to springwood vessels, more lustrous than the background forming 
a handsome, fairly conspicuous fleck on the-radial surface, tending toward bi-con vex in 
the tangential section and very variable in height (20-40 plus cells and 170-1,200 plus /x), 
consisting wholly of ‘horizontal 5 cells through the body of the ray or with ‘upright’ cells 
along the flanks, tapering abruptly above and below (J) to margins consisting of 1-several 
rows of ‘upright’ cells and the extreme margin then uniseriate; ‘horizontal’ cells of 
broad rays narrow when viewed transversely, much elongated in the direction of the 
ray; transition from broad rays to narrow rays very abrupt; ( b ) narrow rays about as 
numerous as the broad rays, 1-2 (mostly 1) seriate and consisting wholly of ‘upright’ 
cells or with ‘horizontal’ cells through the central portion, 1-8 plus cells and up to 170* 
plus ft in height; pits leading to contiguous vessels several to each ray cell, orbicular to 
elliptical, with wide orifice and very narrow semi-border, the maximum diameter 6-8 /x; 
gummy infiltration sparse in the ray tissue, pale lemon-yellow; crystals occasional, 
solitary in the ‘ upright ’ cells or in locules arising through the division of an ‘ upright ’ cell 
by a horizontal wall; starch deposits not observed, 

Summary. A light to moderately heavy, straight- and more or less fibrous-grained, 
medium coarse (large rays) and uneven-textured, yellowish-white to pale yellow or light 
yellowish-grey, ring-porous wood; lustrous when first exposed but becoming dull with 
age; often with darker streaks which appear to be due to sapstain; featured anato¬ 
mically by growth rings which are distinct and fairly conspicuous owing to the fact 
that the wood is ring-porous, large to medium-sized springwood vessels which are 
solitary for the most part and form a narrow springwood zone which is mostly one vessel 
wide, much smaller summerwood vessels with fine spiral thickenings which are inter¬ 
mingled with tracheids and parenchyma in tangentially aligned clusters or in concentric, 
more or less interrupted, wavy bands separated by fibrous bands 2-3 times as wide, fine 
to very fine, semi-libriform to libriform, gelatinous fibres in extensive tracts, and hetero¬ 
geneous rays of two sorts without transition forms, the larger 6-12 seriate and 80-100 (i 
wide through the central portion and forming a handsome, fairly conspicuous fleck on 
the radial surface; a tough wood of the third class, resembling the Indian elms (Ulmus 
spp.) in structure but coarser-textured. 

Material. Gamble Specimen, No. 6182; Hand Specimen, source unknown, No. 514. 


Mechanical Properties. Wt. at 12 per cent, moisture content 38 lb. per c. ft. 
(United Provinces); 45 lb. per c. ft. (Punjab). No strength figures are available. 
Moderately hard to hard, tough, elastic and fibrous. 

Seasoning. It appears to season without developing serious defects, but should 
be sawn up soon after the trees are felled, as it is readily attacked by shot-borers.. 
Durability and Adaptability to Treatment. Moderately durable. 


MINIS/-/?,, 



ULMACEAE 


<SL 


orking Qualities. It saws without difficulty, working to a dull surface. 
Uses, Present and Prospective. The timber is in fair demand in the United 
Provinces, but Parker says it is not much used in the Punjab. It makes up into 
a good tool handle and is also used in the Punjab for oars, sticks, whip handles, 
churn sticks, and for bent parts in carriage construction. Troup states that it is 
used for building and solid wheels in Kashmir and elsewhere for ploughs, cups, and 
spoons. 
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References. Brandis, Ind. Trees, 597-616; Gamble, Man. Ind. Timb., 626-627 
(Urticaceae, in part); 632-656 (Tribes Moreae, Artoearpeae, Conocephaleae); Hooker, 
FI. Br. Ind., v. 477-480 (Urticaceae, in part); 486-547 (Tribes Cannabineae, Moreae, 
Artoearpeae, Conocephaleae); Den Berger, Proef. Bosch., Java, Med. xi. 33-37; xiii. 
19-25; Heyne, Nutt. Planten, 2. Druk, I. 546-580; Foxw., Com. Woods Mai. Penin., 
99-100, 128-129; Ridley, Fl. Mai. Penin., iii. 317-318 (Urticaceae, Tribes Moreae, 
Artoearpeae); 322-359 (same); Lecomte, Bois Indo-Ch., 35-39 (Urticacees, Morees, 
Artocarpees); Brown, Min. Pro. Phil. For., i. 368; ii. 70,262, 387; iii. 51,180; Kanehira, 
Anat. Char. Phil. Woods, 50-51; Schn., Com. Woods Phil., 100-104; Whitford, For. 
Phil., ii. 28-30; Kanehira, Anat. Char. Form. Woods, 200-212 (Urticaceae, in part); 
Kanehira, Iden. Imp. Jap. Woods, 51-57 (Urticaceae, in part); Chun, Chin. Econ. Trees, 
120-127; Baker, Hardwoods Austr., 364—367 (Urticaceae, in part); Unwin, W. Afr. For. 
and Forestry, 70, 83, 94, 128, 193, et al .; Rock, Indig. Trees Haw. Is., 114-117; Rock, 
Omam. Trees Haw., 62-67; Stone, Timb. Com., 202-207; Winn, Timb. and their Uses, 
32,78,100,105,107, et al. ; Moeller, Holzanat., Denkschr. Wiener Akad. (1876), 25-32,321; 
Solereder, Holzstr. (1885), 241-243; Brown, Atlas Com. Woods U.S. (1928), PI. 38; 
Hough, American Woods, pt. iii, No. 63 and pt. xii, No. 289 (Morns), pt. xi, No. 266 
(Broussonetia), pt. xiii, No. 301 (Ficus), pt. xii, No. 291 (Toxylon); Koehler, Iden. Woods 
Used for Ties and Timb., U.S. For. Pro. Lab. Bull. (1917), 43 (Toxylon), 44 (Moms); 
Record, Timb. Trop. Amer., 118-147; Pfeifier, Houtsoorten Suriname, Deell. 146-154; 
Sargent, Woods U.S. (1885), 73-75 (Urticaceae, in part); Solereder, Sys. Anat. Dicots., 
ii. 770, 1056; Sudworth and Mell, Fustic Wood, U.S. Dept. Agri., Forest Serv. Cir. No. 
184,1911 (Chloropkora) ; Engler u. Prantl, iii, No. 1, 66-98. 

Trees or shrubs, rarely herbs, with milky sap, alternate, entire, serrate or lobed 
leaves, small, regular, monoecious or dioecious flowers in ament-like spike heads, 
on a variously shaped receptacle, or on the inside of a hollow receptacle, and 
multiple fruits consisting of achenes or drupes enclosed in the thickened calyx and 
further aggregated into a fleshy syncarp. 

The Mulberry family embraoes about 55 genera and over 1,000 species, widely 
distributed throughout the warmer parts of the world, a few species in the 
temperate zones. Ficus, Linn., is the largest genus with approximately 600 species. 

Various economic products are produced by this family. The latex of a number 
of these plants, notably species of Castillat and Ficus elastica, Roxb., is a com¬ 
mercial source of rubber; the milky juice of others is palatable and possesses some 
nutritive value, while in still others the sap is poisonous. Among the well-known 
fruits of this family are the mulberry, fig and bread-fruit. The cultivated fig 
is the product of Ficus Carica, Linn., a small tree, probably originally a native 
of the Mediterranean basin and adjacent regions in Asia, but now widely cultivated 
throughout tropical and semi-tropical regions. From time immemorial bread-fruit, 
produced by Artocarpus incisa, Linn, f., has been an important staple of diet among 
aboriginal peoples; originally a native of the East Indies and the islands of the 
Pacific, this tree has now been introduced into most tropical countries where its 
fruit is consumed in large quantities by the native population. The bast of 
Broussonetia papyrifera, Vent., is used in the manufacture of a tough paper in the 
Orient (Japan), and of tapa cloth in the South Sea Islands. The leaves of Morus 
alba, Linn., are the favourite food of the silk-worm, and this species has now 
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Sme widely naturalized through the expansion of silk culture, and the foliage 
of other plants of this family serves as forage for live stock, or for medical purposes. 
Several genera contribute valuable ornamental timbers, numbered among which 
are satin and letterwood or snakewood, and a number of yellow dyes are ob¬ 
tained from the woods of this group (fustic from Chlorophora tmctoria, D. Don.). 

The woods range from white or oatmeal-grey through shades of greyish- 
and orange-yellow to yellow, golden yellow, red, yellowish-, reddish-, or 
chocolate-brown, and brown; in the darker kinds, the heartwood is usually 
distinct and varies from thin to thick; the white and greyish sorts, in contrast, are 
usually devoid of heartwood; many of these woods darken appreciably on exposure 
to light, the photo-chemical reaction being very marked. The lustre varies from 
bright to dull, the former type usually becoming much reduced in age. The weight 
and hardness likewise fluctuate between wide extremes; the Ficus spp. are charac¬ 
terized by light and soft woods which are of poor quality and perishable; the Morns 
and Artocarpus timbers occupy an intermediate position in these respects, while 
snakewood, of a horn-like consistency and with a weight of from 75 to 84lb. per c. ft., 
may be cited as illustrative of the other extreme. The grain may be straight, 
irregularly interwoven and hence tough, or shallowly or deeply interlocked in 
narrow or broad bands. The texture also fluctuates considerably, ranging from 
coarse and uneven (in the ring-porous woods) to extremely fine and even in some 
of the heavy, dense sorts. 

The growth rings are distinct and frequently conspicuous in the ring-porous 
types; in the diffuse-porous species, in contrast, they are generally inconspicuous 
and may be wanting altogether in rare cases, the wood then being quite homo¬ 
geneous. The vessels vary from extremely large or large (Artocarpus, Morns spp.) 
to small or very small, and are frequently rather distant (solitary vessels or groups); 
the walls mav be medium thin or thick; tertiary spirals have been observed in the 
woods of Morns, Broussonetia, and Maclura-, the perforations are invariably 
simple; white chalky inclusions occur in the vessels of some of the Artocarpus and 
Morns species. The parenchyma is generally abundant, it frequently forms a 
narrow sheath or an aureole about the pores, and not infrequently extends laterally 
and unites adjacent pores or forms concentric, more or less even-edged bands of 
varying width. The fibres vary from non-libriform to libriform, and from medium 
coarse to fine, and may be non-septate or septate; they are often gelatinous and are 
usually equipped with simple pits. The rays range from medium coarse to fine, and 
from heterogeneous to homogeneous, frequently two sizes can be distinguished. 
Ripple marks are present in certain of the Ficus spp. Latex tubes have been re¬ 
ported in the wood rays of many genera. 

The Moraceae are represented in India by 16 genera and over 140 species. 
Three genera include timber trees of varying degrees of importance. 


MORUS, Linn. 

Reverences. Brandis, Ind. Trees, 612-613; Gamble, Man. Ind. Timb., 634-636; 
Hooker, FI. Br. Ind., v. 491-493: Watt, Com. Pro. Ind., 784-785; Den Berger, Proef. 
Bosch., Java, Med. xi. 33-34; Heyne, Nutt. Planten, 2. Druk, I. 546-547; Kanehira, 
Anat. Char. Form. Woods, 209; Kanehira, Iden. Imp. Jap. Woods, 54; Chun, Chin. 
Econ. Trees, 122-123; Unwin, W. Afr. For. and Forestry, 83, 256; Saint-Laurent, 
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sur lea Caracteres Anatomiques des Bois d’Algerie, Bull. Stat. 

Forestifcres du Nord d’Afrique, Tome I, 9° fasc. (1928), 386-387; Boulger, 

218; Piecioli, Teen. Legno, 359-360; Stone, Timb. Com., 202; Koehler, Guidebook Iden. 
Woods used for Ties and Timb., U.S. For. Pro. Lab. Bull. (1917), 44; Hough, American 
Woods, pt. iii, No. 63, pt. xii, No. 289; Sargent, Woods of U.S. (1885), 74. 

Size and General Distribution. Trees or shrubs with milky juice, alternate, 
simple, entire or toothed or 3-lobed leaves, minute, spicate, unisexual, 4-merous 
flowers, the staminate and pistillate spikes on different branches of the same plant 
or on different plants, and more or less succulent syncarpous fruits consisting of 
many drupes enclosed in fleshy perianths and bearing crustaceous nutlets, the 
whole being the ripened pistillate inflorescence. Moms includes some 12-15 species 
and is confined to the temperate and sub-tropical regions of the northern hemi¬ 
sphere. Three species are indigenous to India and are timber trees of some impor¬ 
tance, and at least three others have been introduced from elsewhere and are now 
more or less naturalized, The chief importance of this genus rests in the fact that 
the foliage of certain species serves as food for silk-worms. 

Timber Species. 1. M. alba, Linn.; 2. M. senrata, Roxb.; 3. M. laevigata, Wall. 

General Features of the Wood. Sapwood white to yellowish-white, sharply 
delimited from the heartwood; heartwood light yellow to bright yellowish-brown 
or golden-brown when first exposed, often with darker streaks, ageing after a few 
hours to a rich brown, reddish-brown, chocolate-brown, or dark brown, the photo¬ 
chemical reaction very marked; lustrous at first but soon becoming dull, working 
to a smooth surface under tools, light to moderately heavy, moderately hard to 
hard, straight-grained, medium coarse- and uneven- (ring-porous) or quite even- 
(semi-ring-porous) textured. Growth rings fairly conspicuous.or relatively incon¬ 
spicuous, in the semi-ring-porous species usually delimited by a narrow band of 
terminal parenchyma, in the ring-porous species demarked by a narrow or wide 
zone of more porous springwood tissue, 1-8 per inch. Vessels very large to medium¬ 
sized and very small, the largest forming conspicuous, rather distant vessel lines 
along the grain; large springwood vessels for the most part solitary and in radial 
rows of 2-3; summerwood vessels similarly arranged in the semi-ring-porous 
species (M. laevigata), in the typically ring-porous species aggregated into nests 
of 3-15 in the outer portion of the ring and toward the outer margin of the ring the 
nests often joined laterally by parenchyma forming narrow, concentric, wavy, 
more or less broken tangential bands; vessel segments relatively short and thin- 
walled, with simple perforations; smallest summerwood vessels of some species 
with tertiary spirals; tyloses numerous to very abundant in the vessels in the heart- 
wood. Parenchyma paratracheal, paratracheal-zonate, metatracheal, and rarely 
terminal; (a) paratracheal parenchyma very abundant in the springwood of the 
typically ring-porous species and constituting the conjunctive tissue between the 
vessels and the rays, elsewhere in the ring relatively sparse forming a narrow 
sheath about the vessels or vessel groups, toward the outer margin of the ring 
usually exhibiting a tendency to extend laterally from the flanks of the vessels 
and to unite with like extensions from other vessels as ( b ) paratracheal-zonate 
parenchyma, then forming narrow, concentric wavy bands of porous tissue of the type 
described above; (c) metatracheal parenchyma very sparse, confined to the fibrous 
tracts, the cells solitary or in small, tangentially aligned groups; (d) terminal 
parenchyma frequently present in the semi-ring-porous species, forming a narrow 
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, delimiting the growth ring; yellowish-brown gummy infiltration sparse to 
!y abundant in all types of parenchyma; crystals generally present in the ‘b’ 
and d ’ types. Fibres medium coarse to very fine, angled in the transverse section 
and not aligned in radial rows, gelatinous or non-gelatinous, non-septate or sep¬ 
tate, relatively thin-w'alled, with simple pits. Eays heterogeneous, of two types: 
(a) broad rays rather distant (3—6 per mm.) forming a handsome, fairly con¬ 
spicuous fleck on the radial section, 3-6 seriate and consisting wholly of £ horizontal ’ 
cells through the central portion (t) or with ‘upright ’ cells along the flanks, tapering 
more or less abruptly above and below to 1-several (mostly 1) rows of marginal 
‘ upright ’ cells (the rows toward the body of the ray frequently double), the largest 
up to 40 plus cells and 800 plus p in height; (6) narrow rays very sparse, 1-3 seriate 
and consisting wholly of ‘upright’ cells or with ‘horizontal’ cells through the 
central portion, up to 6 plus cells and 70 plus p in height; yellowish-brown 
gummy infiltration sparse to fairly abundant in the ray tissue; crystals frequently 
abundant, solitary in the ‘ upright ’ cells, often in horizontal rows. 

Remarks. Light to moderately heavy, fairly ornamental, yellowish-brown or 
golden-brown woods which darken appreciably upon exposure to light; comparable 
to the woods of Arlocarpus but of better quality, straighter-grained, and closer- 
textured, with smaller pores, less abundant paratracheal parenchyma, and finer 
fibres. 


MACROSCOPIC KEY TO COMMERCIAL SPECIES 


1. Wood ring-porous; transition from springwood to summerwood abrupt; 
summerwood vessels in nests of 3—15 which are frequently joined by 
parenchyma, forming concentric, wavy, more or less interrupted bands of 
porous tissue .......... 2 

1. Wood semi-ring-porous; transition from springwood to summerwood 
gradual; summerwood vessels not in nests; concentric wavy bands of 

porous tissue wanting. ' M. laevigata 

2. Rand of porous tissue in the springwood 4-6 pores wide; springwood 
pores (where not occluded with tyloses) scarcely distinct with the 

naked eye . . . .. M . alba 

2. Rand of porous tissue in the springwood 4—12 pores wide; springwood 
pores (where not occluded with tyloses) plainly visible with the naked 
e Y e • M. serrata 


MICROSCOPIC KEY TO COMMERCIAL SPECIES 

1. Maximum tangential diameter of largest springwood vessels less than 
275 /x; smallest summerwood vessels with tertiary spirals; terminal 
parenchyma absent; fibres very fine, gelatinous, with maximum diameter 
of 17-23 p. . 

1. Maximum tangential diameter of largest springwood vessels more than 
275p; smallest summerwood vessels without tertiary spirals; terminal 
parenchyma present; fibres medium coarse, non-gelatinous, with maximum 

diameter of 27-33 p.. . . M. laevigata 

2. Maximum height of largest rays more than 1,000 p . . . M. alba 

2. Maximum height of largest rays less than 1,000 p M. serrata 
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Morus alba, Linn. 

References. Gamble, Mam Ind. Timb., 634; Parker, For. FI. Punj., 473; Kanjilal, 
For. FI. U.P., 364; Ind. For. Bee., vii, pt, i, 15 (Morns Mica); Nordlinger, Quersehnitte, 
Bd, i, tab. xiii, 4; Bd. x (M. indica); Kanehira, Anat. Notes Ind. Woods, 19 ; Troup, 
Silv. Ind. Trees, iii. 889-890 ; Troup, Ind. Woods and Uses, 196; Watt, Com. Pro. Ind., 
785; Heyne, Nutt. Planten, 2. Druk, I. 546-547; Lecomte, Bois Indo-Ch., 35-36; Chun, 
Chin. Econ. Trees, 123; Saint-Laurent, fitudes sur les Caracteres Anatomiques des Bois 
d’Algerie, Bull. Stat. Recherches Forestieres du Nord d’Afrique, Tome I, 9 e fasc. 
(1928), 386-387; Chalk and Rendle, Br. Hardwoods, 29; Howard, Timb. World, 162; 
Piccioli, Teen. Legno, 359; Winn, Timb. and their Uses, 52,108,114; Hough, American 
Woods, pt. xii, No. 290. 

Trade and Vernacular Names. Mulberry. Vern. Burm. Fosa; Sh. Mawon ; 
Kc. Labri ; Chin. Ngap-set-ting ; Punj. Tut ; U.P. Hindi, Tutri, tuntri ; Dehra Dun, 
Tutri, tut , tunt. 

Habit and Distribution. On advice from Parker, Moms alba , and not Morus 
indica , is taken as the species which commonly occurs in the Punjab. It should 
also be stated that certain botanists, as for instance Dr. Stewart, consider the two 
species to be identical. 

A moderate-sized tree, 3 ft. to 6 ft. in girth, with a 4 ft. to 10 ft. fairly cylin¬ 
drical, straight bole. Probably indigenous in China, now naturalized in Western 
Asia, and noticeably run wild in all the irrigated plantations of the Punjab, and 
in dry plantations such as Phillaur. Found in the lower Himalaya and sub- 
Himalayan tracts, from Kashmir to Sikkim, and the Shan States of Burma; 
extensively cultivated elsewhere. 

Supplies. The largest individual supply is from the Changa Manga plantation 
in the Punjab, which L. B. Holland puts at 6,000 c. ft. per annum, not including 
firewood. Auctions are held monthly and practically the whole supply goes to 
Sialkot for sporting requisites. The demand is so great and the competition so keen 
that though other large towns would like to procure this timber they cannot 
compete with the rates paid by the manufacturers of Sialkot. P. J. Kanjilal 
reports that the species is not sufficiently abundant in the United Provinces to 
permit of regular supplies on a commercial scale. 

General Characteristics of the Wood. Sapwood white to yellowish-white, 
sharply delimited from the heartwood; heartwood bright yellowish-brown or 
golden-brown when first exposed, often with darker streaks, turning much darker 
after a few hours’ exposure, the photo-chemical reaction very marked; lustrous 
when first exposed (especially on the radial surface), working smooth under tools, 
without characteristic odour or taste, light to moderately heavy (sp. gr. approx. 
0*63), straight-grained, medium coarse- and somewhat uneven-textured (wood 
ring-porous). 

Structure of the Wood: 

*■ 

Growth rings distinct and fairly conspicuous with the naked eye, delimited by a rather 
narrow, clearly defined, fairly even, lighter band of porous springwood tissue followed 
by a broad, darker zone of summerwood with denser fibrous tissue and much smaller 
pores, often sinuate in outline and then variable in width at different points along the 
circumference, 1-5 per inch. 

Vessels very variable in size (wood ring-porous), open or occluded with tyloses; 
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^!!s|^gwood vessels large to medium sized, the orifices scarcely distinct with the naked 
eye, solitary and in radial rows of 2-3 forming a belt of porous tissue at the beginning of 
the ring 4-6 pores wide, often with contiguous rays on one and frequently on both sides, 
9-14 per mm. 2 ; on the radial section, the springwood zones appear as parallel, rather 
narrow' and widely spaced, darker, porous striae which alternate with wider, more 
lustrous zones of denser fibrous tissue; springwood vessel segments 149-240 p long, medium 
thin-walled, truncate or abruptly short-tailed at the ends, the largest 240-265 p in 
diameter; transition from springwood to summerwood more or less gradual; summerwood 
vessels medium sized to small or very small, those in the transition zone contiguous to the 
springwood and frequently through the central portion of the ring as well mostly solitary 
and in radial rows of 2-several (mostly 2), toward the outer margin of the ring much 
smaller and aggregated into nests of 3-15 which are usually associated with parenchyma 
and more or less tangentially orientated; summerwood vessel segments 200-300 p in 
length, medium thick-walled, with tertiary spirals, abruptly or attenuately tailed at the 
ends, the smallest 20-30 p in diameter; perforations simple, nearly horizontal to oblique; 
inter-vessel pits numerous, crowded, orbicular to oval or somewhat angular through 
crowding, with wide border and short lenticular orifice, the maximum diameter 8-10 p ; 
pits leading to contiguous rays several to each ‘ upright * cell, orbicular to oval or elliptical, 
with wide orifice with or without narrow semi-border, the maximum diameter 7-10 p ; 
pits leading to ‘horizontal ’ cells similar but smaller, aligned in a horizontal row; tyloses 
fairly abundant, solitary and clustered, pale brownish-yellow, thin-walled; gummy 
infiltration not observed; white deposits, similar to those which feature the woods of 
Artocarpus, sometimes present (especially in the springwood vessels), occluding the seg¬ 
ments and then forming white lines along the grain. 

Parenchyma paratracheal, par a trac heal - z onate, and metatracheal, in cambiform rows 
of 2-8 cells along the grain; {a) paratracheal parenchyma very abundant in the porous 
springwood zone and constituting the conjunctive tissue between the vessels and the 
rays, farther out in the ring less abundant forming a 1-several (mostly 1) seriate sheath 
about the vessels or vessel groups which is frequently interrupted by rays and occasionally 
by fibres contiguous to the vessel, toward the outer margin of the ring frequently extend¬ 
ing tangentially as (b) paratracheal-zonate parenchyma and joining proximate vessel 
nests into concentric, wavy, more or less interrupted bands; cells of ‘a’ parenchyma 
contiguous to the vessels flattened to conform to the vessel wall, the maximum diameter 
35-50 p; cells more remote from the vessels fa’ or ‘b ’ parenchyma) angular, often 
rectangular and then tangentially orientated, the maximum diameter 15-25 /x ; ( c) 
metatracheal parenchyma very sparse* diffused in the fibrous tracts, the cells solitary, 
with maximum diameter of 15-30 p ; pale yellowish gummy infiltration extremely sparse 
in all types of parenchyma; solitary crystals occasional in the ‘ b ’ type; starch deposits 
not observed. 

Fibres non-libriform to semi-libriform, very fine, angled in the transverse section and 
not aligned in radial rows, forming extensive tracts in the summerwood between the 
vessels and the rays, frequently contiguous to the vessels, gelatinous, non-septate, 385- 
1,300 p long, 17-23 p in diameter; walls 2-3 p thick; inter-fibre pits relatively sparse, 
largely confined to the radial walls, simple, with slit-like, nearly vertical orifice; infiltra¬ 
tion wanting. 

Bays of two sorts, heterogeneous; (a) broad rays visible with the naked eye ( x ), 
appearing as light brown, medium close, straightish lines athwart the growth rings, 4-6 
per mm., separated by 3-27 (mostly 12-17) fibres, frequently contiguous to the vessels, 
lighter than the background forming a handsome relatively conspicuous fleck on the 
radial surface, 4-8 (mostly 5-7) seriate and 70-80 p wide and consisting of ‘horizontal’ 
cells through the central portion or rarely with ‘ upright 5 cells along the flanks, tapering 
more or less abruptly above and below (t) to 1-several (mostly 1) rows of marginal 
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Photomicrograph by H. P. Brown 
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cells (the rows toward the body of the ray frequently double), or the marginal 
rows of 'upright 5 cells frequently wanting, very variable in size (t) y the largest up to 
40 plus cells and 700 plus \i in height (max., 1,150 /x) ; transition from broad rays to nar¬ 
row rays very abrupt ; (b) narrow rays much less numerous than the broad rays, 1-3 
seriate, consisting wholly of ‘upright 5 cells or with ‘horizontal 5 cells through the central 
portion, 1-6 plus cells and up to 170 plus fi in height; pits leading to contiguous vessels 
several to each ‘upright 5 cell, orbicular to oval or elliptical, with wide orifice with or 
without narrow semi-border, the maximum diameter 7-10 p.; pits leading from ‘ horizontal 5 
cells similar but smaller, aligned in a horizontal row; pale yellowish gummy infiltration 
extremely sparse in the ray tissue or wanting altogether; crystals occasional, solitary in 
the ‘upright 5 cells; starch deposits not observed. 

Summary. A light to moderately heavy, straight-grained, medium coarse and some¬ 
what uneven-textured, bright yellowish-brown or golden-brown, ring-porous wood; like 
the wood of Artocarjpus , darkening after a few hours 5 exposure, the photo-chemical 
reaction very marked; pores sometimes plugged with white deposits; with little ‘free’ 
infiltration, the colour of the wood apparently being due to substances infiltrated into 
the cell walls; featured anatomically by growth rings which are distinct and fairly con¬ 
spicuous owing to the fact that the wood is ring-porous, large to medium-sized spring- 
wood vessels which are solitary and in radial rows of 2-3 and form a belt of porous tissue 
at the beginning of the ring 4-6 pores wide, much smaller summerwood vessels which 
exhibit more and more of a tendency toward grouping in tangentially orientated nests 
of 3-15 as the outer margin of the ring is approached, relatively sparse paratracheal 
parenchyma in a narrow interrupted sheath and fairly abundant paratracheal-zonate 
parenchyma in the outer portion of the ring which tends to unite the nests of summer- 
wood vessels into more or less interrupted or continuous concentric bands, fine to very 
fine, gelatinous, non-septate fibres in extensive tracts, and heterogeneous rays of two 
sorts, the larger 4-8 seriate and 70-80 p wide through the central portion and up to 40 
plus cells and 700 plus y. in height; the large rays form a relatively conspicuous fleck on 
the radial section; a handsome timber of the first class, suitable for furniture, sporting 
equipment, &c. 

Material . Gamble Specimen, Nos. 5831, 6161; Hand Specimen, source unknown, 
No. 922 (Morus indica). 

Mechanical Properties. Wt. at 12 per cent, moisture content 40 lb. per c. ft. 
No strength figures are available. Moderately hard to hard, elastic and very 
flexible when steamed. 

Seasoning. An air-seasoning experiment was carried out at Changa Manga 
by the Forest Research Institute, Delira Dun, in co-operation with Parker, the 
then Divisional Forest Officer, Lahore. It was found that the timber was not 
liable to split to any marked degree, but that it had a bad tendency to warp. 
Either girdling or seasoning in the log reduced the tendency to warp, while quarter¬ 
sawing, and excluding the whole core from scantlings and beams, also reduced this 
danger ( Ind . For. Rec. 9 vii, pt. i, 15, M. indica ). 

Durability and Adaptability to Treatment. When carrying out the in¬ 
spection of the above seasoning experiments, an examination was made of some 
gate-posts put in in April 1911 and removed in December 1915. The sapwood was 
rotten and had mostly disappeared, while the heartwood core of the posts was 
sound. Under cover the timber may be classed as durable. In the manufacture of 
the frames of tennis and badminton rackets, green sapwood is used, while for the 
handles it is seasoned. 

Working Qualities. Easy to saw and works well by hand or on machines, 
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Readily lends itself to cleaving. When freshly cut it is of a golden-yellow 
colour hut soon turns to golden-brown. In some cases specimens are found con¬ 
taining broad darker streaks which pass over into lighter bands without any 
definite line. Cut on the quarter it presents a fine silver grain, and such boards 
make up into ornamental panels. A fine 6 ft. specimen plank and a figured panel 
are exhibited in the Wood Museum at Dehra Dun. Not the class of timber which 
requires antiseptic treatment. 

Uses, Present and Prospective. The white wood of mulberry can be used 
for many purposes for which ash is used in Europe. Its primary use at present is 
for sporting requisites, such as hockey sticks, cricket stumps, tennis and badminton 
rackets, racket presses, and cheap cricket bats. It is also used for house building, 
agricultural implements, furniture and turnery, especially bedstead legs. The Dhari- 
wal Mills use it for picking arms and also in small quantities for bobbins. It is also 
used for spokes, poles, shafts, and bent parts of carriages and carts. L. B. Holland 
states that in the Great War it was used for crutches and cleaning-rods for rifles. In 
Kashmir it is reserved for silk cultivation. A very valuable timber which well 
repays cultivation. 

Morus serrata, Roxb. 

References. Gamble, Man. Ind. Timb., 635; Kanjilal, For. FI. U.P., 365 > Parker, 
For. FI. Punj.,474; Troup,Silv.Ind. Trees,iii. 896-891; Troup, Ind. Woods and Uses, 197. 

Vernacular Names. Punj. Karum, kimu ; U.P. Jaunsar, Kimu ; Dehra Dun, 
Himu, tut, tunt. 

Habit and Distribution. A large tree, 9 ft. to 10 ft. in girth and 60 ft. in 
height, more commonly 4 ft. to 6 ft. in girth, with a 12 ft. clean, cylindrical stem. 
Gamble, quoting F. L. Stewart, records a tree of 28 ft. girth at the temple of 
Barmaor in Chamba State. Found from the Trans-Indus to Kumaon, principally 
in the inner ranges of the Himalaya, at 4,000 to 9,000 ft. elevation. 

Supplies. Parker reports that it is found scattered in moist ravines in the 
Kangra, Kulu and Bashahr Districts, but adds that it would be difficult to extract. 

Genebal Characteristics op the Wood. Sapwood white to pale yellowish- 
white, sharply delimited from the heartwood ;*heartwood light yellow when first 
exposed, turning light yellowish-brown with age and at length chocolate-brown, 
the photo-chemical reaction very marked; lustrous at first (especially on the radial 
surface) hut soon becoming dull, working smooth under tools, without character¬ 
istic odour or taste, moderately heavy (sp. gr. approx. 0*67), straight-grained, 
coarse- and uneven-textured (wood ring-porous). 

Structure of the Wood: 

Growth rings distinct and conspicuous with the naked eye, delimited by a medium 
wide to wide, clearly defined, fairly even, lighter band of porous springwood tissue 
followed by a broad, darker zone of summerwood with denser fibrous tissue and much 
smaller pores, often sinuate in outline and then variable in width at different points 
along the circumference, 4-8 per inch. 

Vessels very variable in size (wood ring-porous), open or occluded with tyloses; 
springwood vessels very large to medium-sized and small, the orifices (where not occluded 
with tyloses) plainly distinct with the naked eye, solitary and in radial rows of 2-6 (mostly 
2-3) or less commonly in radially aligned clusters of several or several contiguous in the 
tangential plane, forming a belt of porous tissue at the beginning of the ring 4-12 (mostly 
4-8) pores wide, often with contiguous rays on one and frequently on both sides, 12-20 
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dm. 2 ; on the radial section the springwood zones appear as parallel, rather narrow 
'tomedinm broad, darker porous bands which alternate with wider, more lustrous zones 
of denser fibrous tissue; springwood vessel segments 140-240 /* long, medium thin 
walled, truncate or abruptly tailed at the ends, the largest 275-300 /x in diameter; 
transition from springwood to summerwood more or less abrupt; summerwood vessels 
medium-sized to small or very small, those in the transition zone (where it exists) con¬ 
tiguous to the springwood solitary and in radial rows of 2-several (mostly 2), in the 
outer portion of the ring much smaller and aggregated into nests of 3-12 which are usually 
associated with parenchyma and are more or less tangentially orientated, in some 
instances forming concentric, wavy, interrupted bands athwart the rays near the outer 
margin of the ring; summerwood vessel segments 200-270 j u long, medium thick 
walled, with tertiary spirals, abruptly or attenuately tailed at the ends, the smallest 
20-30 /x in diameter; perforations simple, nearly horizontal to oblique; inter¬ 
vessel pits numerous, crowded, orbicular to oval or somewhat angular through crowd¬ 
ing, with wide border and short, lenticular orifice, the maximum diameter 9-13 [x ; 
pits leading to contiguous rays several to each ‘upright' cell, orbicular to oval or 
elliptical and in the latter cases usually horizontally aligned, with wide orifice with or 
without narrow semi-border, the maximum diameter 10-15 plus /x; pits leading 
to 'horizontal' cells similar but smaller, in a horizontal row; tyloses fairly abundant, 
pale brownish yellow, thin-walled; gummy infiltration not observed. 

Parenchyma paratracheal, paratracheal-zonate, and metatracheal, in cam biform 
rows of 2-8 units along the grain; (a) paratracheal parenchyma very abundant in the 
porous springwood zone forming the conjunctive tissue between the vessels and the 
rays, farther out in the ring less abundant forming 1-several (mostly 1) seriate sheaths 
about the vessels or vessel groups which are frequently interrupted by rays and 
occasionally by fibres contiguous to the vessels, toward the outer margin of the ring, 
often extending tangentially as (6) paratracheal-zonate parenchyma and joining 
proximate vessel groups into concentric, wavy, more or less interrupted bands; 
cells of ‘a’ parenchyma contiguous to the vessels flattened to conform to the vessel 
wall, the maximum diameter 45-60 fi; cells more remote from the vessels (‘a* or 
‘b 5 parenchyma), angular, the maximum diameter 30-40 /x; (c) metatracheal paren¬ 
chyma extremely sparse, confined to the fibrous tracts and often flanking the rays, 
solitary for the most part, with maximum diameter of 25-40 /x; yellowish-brown 
gummy infiltration sparse in all types of parenchyma; crystals fairly abundant in the 
‘b’ type; starch deposits not observed (heartwood). 

Fibres non-libriform to semi-libriform, very fine, angled in the trans verse section and 
not aligned in radial rows, forming extensive tracts in the summerwood between the 
vessels and the rays and occasionally contiguous to the vessels, exhibiting little or no 
variation in size and thickness of the wall toward the outer margin of the ring, gelatinous, 
non-septate, 430-1,275 fx long, 17-23 p in diameter; walls 2-3 /x thick; inter-fibre pits 
relatively sparse, largely confined to the radial walls, simple, with slit-like, nearly 
vertical orifice; infiltration wanting. 

Bays of two sorts, heterogeneous: (a) broad rays visible with the naked eye (x), 
appearing as light brown, medium close, straightish lines athwart the growth rings, 
3-6 per mm., separated by 5-46 (mostly 25-30) fibres, frequently contiguous to the 
springwood vessels, lighter than the background, forming a handsome, relatively con¬ 
spicuous fleck on the radial surface, 4—9 (mostly 4-7) seriate and 75—85 fx and consisting 
of ‘ horizontal’ cells through the central portion, tapering more or less abruptly above 
and below (t) to 1-several (mostly 1) rows of marginal ‘upright' cells (the rows toward 
the body of the ray occasionally double), or the marginal ‘upright’ cells frequently 
wanting, the largest up to 40 plus cells and 450 plus jx in height (max., 810 /x); transition 
from broad rays to narrow rays very abrupt; (6) narrow rays much less numerous than 
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e broad rays, 1-3 seriate, consisting wholly of ‘upright * cells or with ‘horizontal’ cells 
through the central portion, up to 6 plus cells and 80 plus p in height; pits leading to 
contiguous vessels several to each * upright' cell, orbicular to oval or elliptical and in 
the latter cases usually horizontally aligned, with wide orifice with or without narrow 
serai-border, the maximum diameter 10-15 plus p; pits leading from ‘horizontal’ cells 
similar but smaller aligned in a horizontal row; yellowish-brown gummy infiltration 
sparse in the ray tissue; crystals occasional in the * upright 9 cells, solitary; starch deposits 
not observed (heartwood). 

Summary. A moderately heavy, straight -grained, coarse- and uneven-textured, light 
yellow to yellowish-brown wood which turns at length to a rich chocolate brown; the 
coarsest-textured of the Morns timbers herein described ; very comparable anatomically 
to M . alba, Linn., but more open-grained, with larger springwood pores which form a 
broader band of porous tissue at the beginning of the ring, and slightly wider, lower rays; 
a timber of the third class. 

Material. Gamble Specimen, No. 5802. 

Mechanical Properties. Wt. at 12 per cent, moisture content 43 lb. per c. ft. 
No strength figures are available. Moderately hard to hard and distinctly tough. 

Seasoning. No records are available as to its seasoning qualities, but it does 
not appear to be refractory in this respect. 

Durability and Adaptability to Treatment. No records available. 

Working Qualities. It saws well and works easily, being a very straight- 
grained timber. Cut on the quarter it presents a pleasing silver grain with fair 
lustre and may be classed as an ornamental timber. 

Uses, Present and Prospective. It is used for furniture and carving (Simla), 
cabinet work, toys, and sporting requisites. Gamble also cites its use for troughs, 
while Parker states that it would make an excellent furniture wood if it were 
available in larger quantities and available from more accessible places. A valuable 
timber, well worth cultivating. 


Morus laevigata, Wall. 

References. , Gamble, Man. Ind. Timb.,636; Rodger,For. Pro. Burm.,49; Parkin¬ 
son, For. FI. Andam., 255; Troup, Silv. Ind. Trees, iii. 891; Troup, Ind. Woods and Uses, 
197 ; Howard, Timb. World, 162. 

Vernacular Names. Ass. Bola ; Reng. Lepcka, Nambyong ; Nep. Kimbu ; 
Bhutia, Singtok , senta ; Burm. Malaing, tawpwesa , tawposa, posa; Kc. Labri : 
Chin. Audi ; U.P. Hindi, Tilt. 

Habit and Distribution. A large tree, which Gamble states reaches 100 ft. 
in height, with a 15 ft. girth. Rodger in his Forest Products of Burma states that 
it is a large tree in the Upper Burma valley forests. Found from Kumaon east¬ 
wards, through Bengal to Assam. Both Brandis and Gamble state that it is found in 
the Shan States, Martaban and Tenasserim. Parkinson, in his Flora of the Andamans > 
records its occurrence in the Greater Andaman and adjoining Islands. 

Supplies. This is the common mulberry of Bengal, Assam, and Upper Burma. 
Fair supplies may be expected from Bengal; W. F. Perree reports that large 
quantities are available in the Kuklung Block of the Goalpara Division, and from 
the Kamrup and North-East Frontier Divisions of Assam. Rodger estimates the 
annual out-turn from Upper Burma at 500 tons, in 40 ft.X 14* X 14* squares; the 
lead-out from the valleys where it occurs is somewhat long. Not sufficiently 
abundant in the United Provinces to yield regular supplies. 
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eneral Characteristics of the Wood. Sapwood white to yellowish-white, 
sharply delimited from the heartwood; heartwood bright yellowish-brown or 
golden brown when first exposed, darkening to brown or reddish-brown after a few 
hours, the photo-chemical reaction very marked; lustrous at first (especially on 
the radial surface) but becoming dull with age, working smooth under tools, 
without characteristic odour or taste, light to moderately heavy (sp. gr. approx. 0-59), 
straight-grained, medium coarse- and quite even-textured (wood semi-ring-porous). 

Structure of the Wood : 

Growth rings distinct but relatively inconspicuous with the naked eye, delimited by 
a narrow band of terminal parenchyma followed by larger pores in the springwood of the 
succeeding ring, 2-4 per inch. 

Vessels large to medium-sized and small (wood semi-ring-porous), the orifices of the 
larger (where not occluded with tyloses) plainly visible with the naked eye, largest at the 
beginning or near the inkier third of the ring and grading gradually to small vessels toward 
the outer margin of the ring, frequently with contiguous rays on one and occasionally on 
both sides, open or plugged with tyloses, forming fairly conspicuous, rather distant vessel 
lines along the grain containing copious deposits of tyloses (heartwood), for the most part 
solitary and in radial rows of 2-4 (mostly 2-3), rarely several in a radially aligned cluster 
or 2 contiguous in the tangential plane, quite evenly distributed but rather distant (the 
groups), 3-9 per mm. 2 ; vessel segments 250-510 /x long, medium thin-walled, truncate 
or abruptly or attenuately tailed at the ends, the largest 240-265 ft in diameter; perfora¬ 
tions simple, nearly horizontal to oblique; inter-vessel pits numerous, crowded, orbicular 
to oval or somewhat angular through crowding, with wide border and lenticular, usually 
short orifice, the maximum diameter 8-10 ft; pits leading to contiguous rays several to 
each ‘upright ’ cell, orbicular to oval or elliptical and in the latter cases usually horizon¬ 
tally orientated, with wide orifice with or without narrow semi-border, the maximum 
diameter 10-13 plus ft; pits leading to ‘horizontal’ cells similar but generally smaller, 
aligned in a horizontal row; tyloses abundant, pale brownish-yellow, thin-walled, with 
simple pits, occasionally with parietal deposits of yellowish-brown gum. 

Parenchyma paratracheal, paratracheal-zonate, terminal, and metatracheal, in 
cam biform rows of 2-8 (mostly 3-4) units along the grain: (a) paratracheal parenchyma 
relatively sparse to fairly abundant, forming a 1-several (mostly 1-2) seriate sheath 
which is often interrupted by rays and occasionally by fibres contiguous to the vessel, 
occasionally extending laterally from the flanks of the vessels and uniting with similar 
extensions from proximate vessels as (b) paratracheal-zonate parenchyma but never 
forming concentric bands; cells of ‘a’ parenchyma contiguous to the vessels flattened 
to conform to the vessel wall, the maximum diameter 50—70 plus fx; cells more remote 
from the vessels (‘a’ or ‘b’ parenchyma) angular, with maximum diameter of 35-42 /x; 
(c) terminal parenchyma forming a narrow, fairly uniform, 2-several (mostly 3-5) seriate 
line delimiting the growth ring; cells aligned in radial rows, angular, generally rectangular 
and then tangentially orientated, with maximum diameter of 33-40 ft; (d) metatracheal 
parenchyma confined to the tracts of fibrous tissue, very sparse in some rings and abundant 
in others, scattered or several cells contiguous forming tangentially aligned groups of 
variable extent; cells angled but not appreciably flattened in the tangential plane, the 
maximum diameter 25-30 fx ; yellowish- or yellowish-brown gummy infiltration sparse in 
all types of parenchyma; crystals occasional in the ‘b’, ‘c’, and ‘d’ types; starch 
deposits not observed (heartwood). 

Fibres non-libriform to seini-libriform, medium coarse, angled in the transverse 
section and not aligned in radial rows, forming extensive tracts between the vessels and 
the rays which include sparse or abundant metatracheal parenchyma, rarely contiguous 
to the vessels, not appreciably smaller or thicker-w r ailed in the outer portion of the ring, 
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ieptate, non-gelatinous, 680-1,960 jx long, 27-33 /x in diameter; walls 3-4 /x thick; 
inter-fibre pits relatively sparse, largely confined to the radial walls, simple, with slit-like, 
nearly vertical orifice; infiltration wanting. 

Bays of two sorts, heterogeneous: (a) broad rays visible with the naked eye (x), 
appearing as light brown, medium close, straightish lines athwart the growth rings, 
4-6 per mm., separated by 4-22 (mostly 8-15) fibres, frequently contiguous to the vessels, 
lighter than the background forming a handsome relatively inconspicuous fleck on the 
radial surface, 4r-7 (mostly 5-6) seriate and 75-85 /x wide and consisting of ‘horizontal 7 
cells through the central portion or occasionally with ‘upright’ cells along the flanks, 
tapering more or less abruptly above and below (t) to 1-several (mostly 1) rows of 
marginal ‘upright* cells (the rows toward the body of the ray frequently double), or the 
marginal rows of ‘upright’ cells sometimes wanting, very variable in height (t), the 
largest up to 35 plus cells and 525 plus /x in height (max., 40 plus cells and 875 p); (6) 
naiTow rays much less numerous than the broad rays, 1-3 seriate, consisting wholly of 
‘ upright ’ cells or with ‘horizontal’ cells through the central portion, 1-6 plus cells and 
up to 215 plus y, in height; pits leading to contiguous vessels several to each ‘upright’ 
cell, orbicular to oval or elliptical and in the latter cases usually horizontally orientated, 
with wide orifice with or without narrow* semi-border, the maximum diameter 10-13 
plus/x; pits leading from ‘horizontal 7 cells similar but generally smaller, aligned in hori¬ 
zontal rows; yellowish- or yellowish-brown gummy infiltration sparse in the ray tissue; 
crystals frequent in the ‘upright cells, solitary, in radial horizontal row r s extending 
across the grain; starch deposits not observed (heartwood). 

Summary. A light to moderately heavy, straight-grained, medium coarse and quite 
even-textured, bright yellowish-brown or golden-brown wood which darkens appreciably 
and becomes duller with age; semi-ring-porous and hence more even-textured than 
M. alba , Linn.; featured anatomically by distinct but relatively inconspicuous growth 
rings delimited by a narrow band of terminal parenchyma, large to medium-sized and 
small vessels winch are home for the most part solitary and in radial rows of 2-3 and grade 
gradually in size from the springwood to the outer portion of the ring, relatively sparse 
paratracheal parenchyma which occasionally extends tangentially from the vessels and 
unites with like extensions from proximate vessels as paratracheal-zonate parenchyma, 
terminal parenchyma as described above, and sparse or relatively abundant metairacheal 
parenchyma, medium coarse, non-septate, non-gelatinous fibres which form extensive 
tracts and are not aligned in radial rows, and heterogeneous rays of two sorts, the larger 
4-7 (mostly 4-6) seriate and 75-85 /x wide through the central portion, and up to 35 plus 
cells and 525 plus fx in height; the large rays form a handsome, relatively conspicuous 
fleck on the radial section; a timber of the third class. 

Material. Gamble Specimen, No. 5805; Hand Specimen, source unknown, No. 1500. 

Mechanical Properties. Wt. at 12 per cent, moisture content 38 lb. per c. ft. 
No strength figures are available. Moderately hard to hard, strong and elastic. 
Probably a stronger timber than M. alba. 

Seasoning. It seasons well and darkens with age; any cracks which develop 
are straight and fine, and rarely deep. Large specimen planks were kiln-seasoned 
by S. Fitzgerald at the Forest Research Institute, Dehra Dun, and came out of the 
process in a faultless condition, and the colour was retained. 

Durability and Adaptability to Treatment. Durable under cover and 
fairly so in exposed positions. It has never been antiseptically treated. 

Working Qualities. Straight-grained and presents no difficulties to sawing. 
It works to a smooth surface and takes a fair polish; if cut on the quarter it shows 
a pleasing silver grain, A few small dark patches may not infrequently be seen on 
the timber. 



, Present and Prospective. It is used in Burma for furniture, planking, 
cart shafts, yokes and turnery; Rodger states that it lends itself to carving. 
Largely used for house building in Darjeeling and in Assam for oars, stocks, spokes, 
poles, and shafts of carriages and carts, as also for furniture. It is also used by the 
Assam-Bengal Railway in carriage and wagon construction. It was exhibited at 
the British Empire Exhibition at Wembley, in the construction of a 24 ft. motor 
canoe, and as parqueting for a shop. A valuable timber, which could readily be 
marketed in Calcutta and elsewhere, were the supply to exceed the local needs. 
A tree to be encouraged and worth cultivating. 


FICUS, Linn. 

References. Brandis, Ind. Trees, 598-610; Gamble, Man. Ind. Timb., 636-651; 
Hooker, FI. Br. Ind., v. 494-537; Pearson, Com. Guide For. Econ. Pro. Ind., 51, 111, 141, 
144,148; Troup, Silv. Ind. Trees, iii. 862-875; Heyne, Nutt. Planten, 2. Druk, I. 567-579; 
Ridley, FI. Mai. Penin., iii. 325-350; Lecomte, Bois Indo-Ch., 37; Brown, Min. Pro. 
Phil. For., i. 372-373; ii. 266-270; iii. 180; Kanehira, Iden. Phil. Woods, 51; Schn., 
Com. Woods Phil., 103; Whitford, For. Phil., ii. 30; Kanehira, Anat. Char. Form. 
Woods, 206-209; Kanehira, Iden. Imp. Jap. Woods, 53-54; Unwin, W. Afr. For. and 
Forestry, 70, 94,193, 202, 215, et al. ; Sim, Native Timb. S. Africa, 70-73; Saint-Laurent, 
Etudes sur les Caracteres Anatomiques des Bois d/Algerie, Bull. Stat. Reckerches 
Forestieres du Nord d’Afrique, Tome I, 9 e fasc. (1928), 386-387; Rock, Ornam. Trees 
Haw., 63-67; Swain, Timb. and For. Pro. Queensland, 107-110; Boulger, Wood, 281; 
Piccioli, Teen. Legno, 242-243. 

Size and General Distribution. Trees or shrubs, often epiphytic and sending 
out aerial roots, many species creeping and climbing by means of adventitious 
roots on other vegetation, on the ground, and over rocks and walls. Characterized 
further by milky juice, alternate or rarely opposite, simple, entire or rarely lobed 
or toothed leaves, minute unisexual flowers which are intermingled with bracteoles 
and cover the inner surface of a hollow, narrow-mouthed receptacle and syn- 
carpous, globose or pyriform fruits consisting of the fleshy hollow receptacle and 
the ripened inflorescence within it; achenes crustaceous or fleshy. The receptacles 
are sometimes unisexual in this genus, but are generally androgynous with the 
staminate flowers nearest the mouth. Five kinds of flowers are found and the 
mechanism of pollination is highly specialized. 

Ficus consists of over 600 species widely distributed through the tropics of both 
hemispheres, but most abundant in the islands of the Indian Archipelago and the 
Pacific Ocean. A few species extend beyond the tropics into southern Florida 
(U.S.A.), Mexico, Argentina, southern Japan and China, the Mediterranean 
countries, the Canary Islands, and South Africa. Approximately 80 species are 
included in the Indian flora and several of these, such as the banyan tree, F. bengalen- 
sis , Linn., and the pipal tree, are of religious significance to the Hindus and as such 
are held in great esteem. To this genus also belong the india rubber tree, F. elastica, 
Roxb., and the edible fig of Europe, F. Carica, Linn. Three species of Ficus are 
Indian timber trees of the third class and produce soft, perishable woods of little value. 

Timber Species. 1 . F.bengalmsis, Linn.; 2. F. religiosa, Linn.; 3. F. glomerate, 
Roxb. 

General Features of the Wood. White, greyish-white, or yellowish-white 
through shades of grey, reddish-grey, or brownish-grey to light brown or brown, 
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olouring usually deepening with age; frequently discoloured with bluish-black 
I fungal sapstain; heartwood wanting; working to a rather rough surface under 
tools, without characteristic odour or taste, very light to light or less frequently, 
moderately heavy, very soft to soft or moderately hard, usually rather tough, 
straight- or shallowly (fibres twisted) or deeply interlocked-grained, medium- to 
coarse- and more or less uneven-textured. Growth rings scarcely distinct or wanting; 
when present, often delimited by a band of paratracheal-zonate parenchyma near 
the outer margin which is straighter than those in the body of the ring, followed 
by a broader band of fibrous tissue in the springwood of the following ring. Vessels 
extremely large to large or medium-sized, for the most part solitary and in radial 
rows of 2-3, rather distant, generally inserted in the bands of paratracheal-zonate 
parenchyma, less commonly in the bands of fibrous tissue which alternate with 
them or partly in one and partly in the other, open or plugged with tyloses; vessel 
segments short, quite thin-walled, with simple, nearly horizontal perforations. 
Parenchyma paratracheal, paratracheal-zonate, and metatracheal, in cambiform 
rows of 2-several (most commonly 2-4) units along the grain: (a) paratracheal 
parenchyma relatively sparse, confined to the immediate vicinity of the vessels and 
forming a narrow sheath which may be interrupted by rays or less commonly by 
fibres contiguous to the vessel; (6) paratracheal-zonate parenchyma very abundant, 
forming concentric, more or less undulate or sinuate, poly seriate bands which 
alternate with narrower or wider bands of fibrous tissue and form characteristic 
figures along the grain (r, t) ; the width and prominence of these porous bands 
varies greatly in the different species; (c) metatracheal parenchyma usually sparse 
to extremely sparse, diffused in the fibrous bands; infiltration sparse; crystals 
frequently present; starch deposits often abundant. Fibres non-libriform to semi- 
libriform or rarely libriform, medium fine, appearing variable in size in the trans¬ 
verse section and not arranged in radial rows, in broad or narrow bands which 
alternate with the bands of zonate parenchyma, often septate, gelatinous in some 
species. Rays generally medium coarse and usually visible (#) with the naked eye, 
rather widely spaced and forming a coarse-meshed reticulum with the bands of 
zonate parenchyma, often flaring where they traverse the bands of zonate paren¬ 
chyma and constricted in the fibrous bands, forming a relatively inconspicuous 
fleck on the radial surface of the wood, JL-10 plus seriate, heterogeneous, divisible 
on the basis of size into two types; infiltration relatively sparse; crystals sometimes 
present in the ‘upright’ cells; starch deposits often very abundant. 

Remarks. Soft, perishable, rough-grained and uneven-textured, grey or 
greyish-brown woods of very poor quality. Of the three species herein described, 
F. bwigalensis is by far the best. Of little significance commercially because of 
their quality and the fact that certain of these trees are revered by the Hindus and 
lienee are not felled. Ficus probably contains more species of woody plants than 
any other genus represented in the Indian forests. 


MACROSCOPIC KEY TO COMMERCIAL SPECIES 
The woods of the three species of Ficus herein described cannot be separated with 
certainty with a hand-lens (10X). F. bengalensis is heavier, harder, and finer-textured 
than the other two timbers and is hence more valuable for commercial exploitation. 
F. glomerata and F. religiosa are so similar in general appearance and gross struc¬ 
tures as to require a compound microscope for their identification. 
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aximum tangential diameter of largest vessels more than 270/a; fibres 
at least in part septate . . . . . . . . .2 

Maximum tangential diameter of largest vessels less than 270 /x; fibres 
non-septate . . . . . . . . F. bengalemis 

2 . Maximum tangential diameter of largest vessels 300-365 fx ; fibres 
non-gelatinous; rays 1-10 seriate, the largest less than 900 ja in height 

F. glomerata 

2. Maximum tangential diameter of largest vessels 280-300 /x; fibres often ge¬ 
latinous ; rays 1-7 seriate, the largest more than 1,200 [x in height F. religiosa 


Ficus bengalensis, Linn. 

References. Gamble, Man. Ind. Timb., 638; Talbot, For. FI. Bom., ii. 507; 
Parker, For. FI. Punj., 477; Haines, For. FI. Chota Nagpur, 401; Kanjilal, For. FI. U.P., 
369; Haines, Trs. S.C., C.P., 213; Nordlinger, Quersehnitte, Bd. xi; Pearson, Com. Guide 
For. Econ. Pro. Ind., 51,115; Troup, Silv. Ind. Trees, iii. 864-865; Troup, Ind. Woods 
and Uses, 148; Watt, Com. Pro. Ind., 536-537; Ridley, FI. Mai. Penin., iii. 331; Roek, 
Ornam. Trees Haw., 63-65; Boulger, Wood, 44; Piccioli, Teen. Legno, 243. 

Trade and Vernacular Names. The Banyan tree. Vern. Assam, Bof; 
Garo, Ranket ; Beng. Bur , but; Lepcha, Kangji ; Bom. Wad, alada, vadi ; Kan. Al ; 
Sindi, Wur, bur ; Burm. Pyi-nyaung ; C.P. Bar, bargat, war, road, wora; Gondi, 
Bareli ; Mad. Tam. Ala ; Tel. Maid; Ca n. Ahlada; Mai. Pernio; Punj. Barh, bor ; 
U.P. Hindi, Bar, bargat; Sant. Bare; Uriya, Barn, 

Habit and Distribution. A large to very large tree, the central trunk of 
which often attains to very large dimensions, though the stem is generally of no 
great length and nearly always very much furrowed. It forms an enormous crown 
with lateral branches which throw down numerous aerial roots, often reaching to 
the ground unless disturbed or damaged. This mode of growth results in individual 
trees often covering large areas and many instances may be cited of such trees 
attaining to a total spread of 300 ft. and over. A well-known instance is the large 
banyan of the Botanical Gardens, near Calcutta, which grew from a seed deposited 
in the crown of a date palm, in 1782, and has a spread of over 300 ft. This tree is 
taken good care of, though it has suffered in the past from cyclones, and is now 
apparently dying. Its trunk, according to Sir David Prain, w r as 51 ft. in girth in 1900 
find the circumference of the crown 938 ft., the total height being 85 ft. Gamblequotes 
many other instances of large trees, giving their measurements. Some very large 
trees occur in the North Kanara, Satara, Poona, and other South Mahratta districts 
of Bombay. Found wild from the Indus eastwards to Assam, in Chota Nagpur, the 
Southern Circle of the Central Provinces, Western Bombay and Southern India; 
everywhere extensively cultivated near villages, along roads, and on reservoir 
dams or ‘bunds’. 

Supplies. Fairly large supplies are available, but it is often difficult to get the 
tree felled as it is sacred amongst Hindus, while the demand is small and generally 
very local. 

General Characteristics of the Wood. Creamy-white to greyish-white 
when first exposed, turning grey or pale brownish-grey with age; heartwood 
wanting; with somewhat rough feel, without characteristic odour or taste, light 
( S P* g r * approx. 0*61), more or less irregularly-grained (fibres twisted), rather 
coarse- and uneven-textured. 






fejCTTJRE OF THE WOOD: 


MOBACEAE 



Growth rings scarcely distinct or wanting; when present, delimited by a narrower, 
straighter band of paratracheal-zonate parenchyma flanked on either side by a broader 
band of fibrous tissue, 3-5 per inch. 

Vessels large to medium-sized or small, the orifices of the larger scarcely visible with 
the naked eye, exhibiting no variation in size indicative of seasonal growth or where the 
growth rings are evident, usually somewhat larger at the beginning or through the central 
portion of the ring, open or plugged with tyloses, inserted in the concentric bands of 
porous tissue or of fibrous tissue to be subsequently described, or partly in one and partly 
in the other type of tissue, with contiguous rays on one side or separated from the 
rays by intervening parenchymatous tissue, forming medium coarse, rather distant, 
more or less interrupted (irregular grain) vessel lines along the grain containing 
occasional tylosic deposits, solitary and in radial rows of 2-5 (mostly 2-3), rarely several 
nested, rather distant (the groups), 2-6 per mm. 2 ; vessel segments short (250-360 pJ, 
medium thin-walled, truncate or abruptly or attenuately tailed at the ends, the largest 
200-225 p in diameter; perforations simple, nearly horizontal to oblique; inter-vessel pits 
numerous, orbicular to oval or angular through crowding, with wide border and short 
lenticular orifice, the maximum diameter 8-10 p; pits leading to contiguous rays several 
to each ray cell, orbicular to elliptical or somewhat angular, with wide, horizontally or 
vertically aligned orifice with or without narrow semi-border, the maximum diameter up 
to 15 plus p; tyloses fairly abundant, yellowish, thin-walled; gummy infiltration not 


observed. 


Parenchyma paratraeheal, paratracheal-zonate, and metatraeheal,in cambiform rows 
of 2-8 (usually 2-4) units along the grain; (a) paratraeheal parenchyma relatively sparse, 
restricted to the immediate vicinity of the vessels forming a 1-several (mostly 1-2) seriate 
sheath which is occasionally interrupted by rays; cells flattened to conform to the vessel 
wall, the maximum diameter 40-50 p; (6) paratracheal-zonate parenchyma very abun¬ 
dant, forming concentric, somewhat undulate, 3-12 (mostly 5-10) seriate, quite even- 
margined bands which extend for long distances across the rays and alternate with bands 
of fibrous tissue that are usually narrower; the bands occasionally end blindly or anas¬ 
tomose ; number of bands per inch 55-60; cells in radial rows, tending toward squarish 
or hexagonal ( x) and not appreciably flattened in the tangential plane, the average 
maximum diameter 37-42 p; intercellular spaces very abundant; (c) metatracheal 
parenchyma very sparse, diffused in the fibrous bands and the cells mostly solitary, with 
maximum diameter of 20-27 p; light brown gummy infiltration scanty in all types of 
parenchyma, restricted to occasional cells, finely globular for the most part; large crystals 
occasional in the e b ’ parenchyma, solitary in the cells; starch deposits occasional in the 

outer layers. . 

Fibres non-libriform to semi-libriform, medium fine, appearing variable in size m the 
transverse section and not definitely aligned in radial rows, forming concentric, some¬ 
what undulate, quite even-margined bands which extend for long distances across the 
rays and alternate with bands of parenchymatous tissue that are usually wider, not 
contiguous to the vessels, non-gelatinous, non-septate, 765-2,000 p long, 26-30 p in 
diameter; walls 4-6 p thick; inter-fibre pits fairly abundant, largely confined to the 
radial walls, simple, with slit-like, nearly vertical orifice; infiltration not observed. 

Bays visible with the naked eye, medium coarse, appearing as light lines in the trans¬ 
verse section which form a coarse- meshed reticulum with the bands of zonate parenchyma, 
normally spaced (5-7 per mm.), separated by 1-10 (mostly 3-7) rows of parenchyma, 
flaring slightly where they cross the bands of parenchyma and constricted in the fibrous 
tracts, somewhat darker than the background forming a medium fine, inconspicuous fleck 
on the radial surface, 1-8 seriate, heterogeneous, divisible on the basis of size and com¬ 
position into two types: (a) broad rays 3-8 (mostly 4—7) seriate and up to 105-115 p 
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V ):i MORACEAE 

"vj^wi^and consisting wholly or mainly of *horizontal’ cells through the central portion, 
tapering ( t ) abruptly above and below to uniseriate margins consisting of 1-several 
(mostly 1) horizontal rows of 'upright’ ceils or often terminating marginally in ‘hori¬ 
zontal’ cells, occasionally with ‘upright’ cells along the flanks; height of the ‘a’ rays up 
to 25 plus cells and 430 plus [x (max., 40 plus cells and 650 fx); (b) narrow rays much less 
abundant than the broad rays, uniseriate and consisting wholly of ‘upright’ cells through 
the central portion and then grading into the broad rays, 1-6 plus cells and 140 plus /x 
in height; pits leading to contiguous vessels several to each ray cell, orbicular to elliptical 
or somewhat angular, with wide, horizontally or vertically aligned orifice with or without 
narrow semi-border, the maximum diameter up to 15 plus /x; light brown gummy 
infiltration scanty in the ray tissue, finely globular; crystals occasional, solitary in the 
‘ upright ’ cells; starch deposits present in the outer rings. 

Summary. A light, more or less irregularly-grained, rather coarse- and uneven- 
textured, greyish-white to grey or pale brownish-grey wood; featured anatomically by 
inconspicuous growth rings or their absence, rather distant, large to medium-sized and 
small vessels which are borne for the most part solitary and in radial rows of 2-3, short 
vessel segments with simple perforations, fairly abundant tyloses, conspicuous 3-12 
(mostly 5-10) seriate bands of zonate-parenchyma which alternate with fibrous bands 
that are usually narrower and form a coarse-meshed reticulum with the rays, medium 
fine, non-libriform to semi-libriform, non-septate fibres grouped in the above-mentioned 
bands, and medium coarse, 1-8 seriate, heterogeneous rays of two types which flare 
slightly where they cross the bands of zonate parenchyma and form a medium fine 
inconspicuous fleck on the radial surface; owing to the conspicuous bands of zonate- 
parenchyma, partridge mottling figure may be obtained by flat-sawing this timber; 
with little infiltration content and hence perishable, although said to be durable if kept 
under water; an inferior, irregular-grained., coarse-textured wood of the third class which 
is held in little esteem. 

Material. Gamble Specimen, No. 6229; Hand Specimen, source unknbwn, No. 974, 

Mechanical Properties. Wt. at 12 per cent, moisture content 39 lb. per c. ft. 
No recent strength tests have been carried out; Gamble, quoting Skinner, gives 
P = 600. The wood from the aerial roots is probably stronger and more elastic 
than that obtained from the stem. 

Seasoning. It is not difficult to season, in so far as surface cracking and 
splitting are concerned, though it discolours rapidly and, if cut into thin boards, 
is liable to warp. 

Durability and Adaptability to Treatment. Perishable if placed in ex¬ 
posed positions, only moderately durable under cover, but durable in contact with 
or in water. 

Working Qualities. Very easy to saw, but cannot be brought to a good 
surface, the fibre being open and woolly. 

Uses, Present and Prospective. Occasionally used for tea boxes, more 
commonly for curbs of wells. The aerial branches are used for palanquin poles, 
cart yokes, tent poles, and carrying shafts. 

Ficus religiosa, Linn. 

References. Gamble, Man. Ind. Timb., 644; Haines, For. FI.Chota Nagpur,400; 
Kanjilal, For. FI. U.P., 371; Haines, Trs. S.C., C.P., 214; Nordlinger, Querschnitte, Bd. 
ix; Kanehira, Anat. Notes Ind. Woods, 18; Pearson, Com. Guide For. Econ. Pro. Ind., 
115, 144; Troup, Silv. Ind. Trees, iii. 873; Troup, Ind. Woods and Uses, 149; Watt, 
Com. Pro. Ind. 538-539; Ridley, FI. Mai. Penin., iii. 337; Rock, Omam. Trees Haw., 65; 
Piccioli, Teen. Legno, 243. 



MORACEAE 





^-Trade and Vernacular Names. The Pipal tree- Vern. Bengal, Aswat , 
asud; Bom. Mar. Arli , ashvatha, busri, pipal) Guz. Jari , pipro; Burm. Nyaung- 
bawdi ; Kc. Lagat ; Sh. Mai-nyaimg ; C.P. Pipal , ; Condi, mi; Mad. Tam. 

Arasa; Tel. Bai, raiga , mgri, raw; Can. JRangi , 6am; Punj. Pipal; U.P. Hindi, 
Pipal, pipli ; Sant. Hesak; Kol. Tepe, hesa ; Uriya, Jari, usfo. 

Habit and Distribution. A large tree which often attains 12 ft. to 15 ft. in 
girth, the stem buttressed near the base and fairly cylindrical farther up. Found 
wild in the sub-Himalayan forests from the west of the United Provinces east¬ 
wards ; in Bengal, Bihar and Orissa, the Circars, the Southern Circle of the Central 
Provinces, and in Burma. Planted and run wild all over British India. It is 
epiphytic on trees, walls and wells and is the cause of much damage to masonry. 

Supplies. Moderate quantities are available from many localities, though it 
is often very difficult to get the tree felled as it is held in great reverence by Hindus. 
P. C. Kanjilal states that it is held in such veneration by them that killing a pipal 
tree is looked upon as a great sin, second only to that of killing a Brahmin. 

General Characteristics of the Wood. Greyish-white to yellowish-white 
when first exposed, turning greyish-brown with age and occasionally with a faint 
yellowish cast, frequently discoloured with bluish-black fungal stain; heartwood 
wanting; with rather rough feel, without characteristic odour or taste, very light 
to light (sp. gr. approx. 047), broadly and irregularly interlocked-grained, very 
coarse and uneven-textured. 

Structure of the Wood : 

Growth rings scarcely distinct or wanting; when present, delimited by a straighter 
band of paratracheal-zonate parenchyma followed in the succeeding ring by wider bands 
of fibrous tissue, 2-5 per inch. 

Vessels very large to large or medium-sized, the orifices of the larger visible with the 
naked eye, exhibiting no variation in size indicative of seasonal growth or where the 
rings are evident, usually somewhat larger through the middle portion of the ring, open, 
inserted in the concentric bands of porous tissue or, less commonly, of fibrous tissue, or 
partly in one and partly in the other type of tissue, with contiguous rays on one side or 
rarely with contiguous fibres or separated from the rays by intervening parenchymatous 
tissue, forming medium coarse, rather distant vessel lines along the grain containing 
occasional tylosic deposits, solitary and in radial row r s of 2-6 (mostly 2-3), or rarely in 
short row's which are partially double, rather distant (the groups), 3-11 per mm. 2 ; vessel 
segments short (180-385 ft), medium thin-walled, truncate for the most part, with maxi¬ 
mum diameter of 280-300 p; perforations simple, nearly horizontal to somewhat oblique, 
inter-vessel pits numerous, orbicular to oval or angular through crowding, with wide 
border and lenticular, horizontally aligned orifice, the maximum diameter 7-9 p; pits 
leading to contiguous rays several to each ray cell, orbicular to elliptical or linear- 
elliptical, sometimes angular, with wide, horizontally or vertically aligned orifice with 
or without narrow* semi-border, the maximum diameter up to 20 plus p,; tyloses not 
observed; gummy infiltration wanting. 

Parenchyma paratracheal, paratracheal-zonate, and metatracheal, in cambiform rows 
of 3-8 (usually 3-5) units along the grain: (a) paratracheal parenchyma relatively sparse, 
restricted to the immediate vicinity of the vessels, forming a 1-several (mostly 1-2) 
seriate sheath which is occasionally interrupted by rays and rarely by fibres contiguous 
to the vessel; cells flattened to conform to the vessel wall, the maximum diameter 40-50p; 
(b) paratracheal-zonate parenchyma very abundant, forming concentric, somewhat 
undulate, 3-12 (mostly 8-10) seriate, quite even-margined bands which extend for long 



llpHlniM 


im'itvm 


®mmmm 

V'; . " ’ S ft « r CW(k*K’ii |f 

f«f»f| 




■• *w***&*#i.m*(>*t* 4*1* «*• # P 


Skjta&afrii. 


(10 x) 

287. FICUS RELIC 108A, LINN. 


MAP 

SHOWING DISTRIBUTION 
OF 

FICUS RELIGIOSA, 

B p T LtNN. 


Andamar 

islands 


Nicobar* 
islands % 















Scale : one space * millimeter « 100 microns (* i ) « inch 
(110 x) 

Photomicrograph by H. P. Brown 


287. FICUS RELIGIOSA, LINN. 































































jtk :M ' ^ 4 - * ^ 


Wf*#’ 


i.;. , , * . 


itps Mgg 

i tp g? 

!f 3 & 8 vfe 

3|flf« m** 


ill,?; »*«--§ V***W*&* 


«S*wt, 


(inx) 

288. FICUS GLOMERATA, ROXB. 


MAP 

SHOWING DISTRIBUTION 


FICUS GLOMERATA, 

3 r _ ROXB. 


ARABIAN 

SEA 


Buie of Mile* 

P t ago 400 600 Mile* 


Nicobar# 
islands ft 








|7 |8 [9 | 10 / | 11 


Scale: one space = ^millimeter = 100 microns (/x) « ^ inch 
(IlOx) 

Photomicrograph by H, P. Brown 

288. FICUS GLOMERATA, ROXB. 


9 


































MORACEAE 



es across the rays and alternate with bands of fibrous tissue that are usu 
ower; the bands occasionally end blindly or anastomose; number of bands per inch 
55-60; cells in radial rows, tending toward circular or hexagonal (x), the average maxi¬ 
mum diameter 30-42 /x; (c) metatracheal parenchyma very sparse, diffused in the fibrous 
tracts and the cells mostly solitary, with maximum diameter of 20-27 /x; light brown 
gummy infiltration scanty in all types of parenchyma, restricted to occasional cells, 
finely globular for the most part; large crystals abundant in the ‘ b ’ parenchyma, solitary 
in the cells; starch deposits abundant in the outer rings. 

Fibres semi-libriform to libriform, medium fine, appearing variable in size in the 
transverse section and not definitely aligned in radial rows, forming concentric, some¬ 
what undulate, quite even-margined bands which extend for long distances across the 
rays and alternate with bands of parenchymatous tissue that are usually wider, rarely 
contiguous to the vessels, gelatinous, in part septate, 635-2,125 (i long, 20-27 /x in 
diameter; walls 2-4/x thick; inter-fibre pits fairly abundant, largely confined to the radial 
walls, simple, with slit-like, nearly vertical orifice; infiltration not observed. 

Hays visible with the naked eye, medium coarse, appearing as light lines in the 
transverse section which form a coarse-meshed reticulum with the bands of zonate 
parenchyma, normally spaced (5-8 per mm.), separated by 2-10 (mostly 3-7) rows of 
parenchyma, flaring slightly where they cross the bands of parenchyma and constricted 
in the fibrous bands, somewhat darker than the background forming a medium fine, 
inconspicuous fleck on the radial surface, 1-7 seriate, heterogeneous, divisible on the 
basis of size and composition into two types: (a) broad rays 4-7 seriate and up to 105- 
115 /x wide and consisting wholly or mainly of ‘ horizontal ’ cells through the central 
portion, tapering (t) abruptly above and below to uniseriate margins consisting of 
1-several (mostly 1) horizontal rows of ‘ upright ’ cells or rarely with ‘ upright * cells in 
the body of the ray; height of the ‘a’ rays up to 40 plus cells and 900 plus /x (max., 
1,200 /x); (6) narrow rays much less numerous than the broad rays, uniseriate and 
consisting wholly of ‘upright’ cells or 2-3 seriate and consisting of ‘horizontal’ cells 
through the central portion and then grading into the broad rays, 1—10 plus cells and 
280 plus /x in height; pits leading to contiguous vessels several to each ray cell, orbicular 
to elliptical or linear-elliptical, sometimes angular, with horizontally or vertically aligned 
orifice with or without narrow semi-border, the maximum diameter up to 20 plus /x; 
light brown gummy infiltration fairly abundant in the ray tissue but restricted to occa¬ 
sional cells, finely globular : crystals not observed; starch deposits present in the outer rings. 

Summary. A very light to light, fibrous, broadly and irregularly interlocked - 
grained, very coarse- and uneven-textured, greyish-white, yellowish-white, or greyish- 
brown wood; very prone to bluish-black fungal sapstain unless properly and quickly 
seasoned; conforms to the Ficus type of wood structure in possessing conspicuous, 
alternate, concentric bands of parenchymatous and fibrous tissue; very similar anato¬ 
mically to F. glomerata , Roxb., but slightly heavier- and finer-textured, with smaller 
pores, gelatinous fibres, and narrower, higher rays; a weak perishable timber of the third 
class, of little intrinsic value. 

Material . Gamble Specimen, No. 6150, 


Mechanical Properties. Wt. at 12 per cent, moisture content 30 lb. per c. ft* 
Moderately soft, more so than the timber of F. bengcilensis. Gamble, quoting 
Cunningham and Skinner, gives P = 458 and 584, and its transverse strength is 
therefore slightly more than half that of teak. 

Seasoning. If left in the log it not infrequently develops heart-shake; the logs 
should be converted as soon after felling as possible to overcome this trouble, while to 
prevent stain, which quickly develops, the boards should be open-stacked under 
cover. 


win isr/f 


MOKACEAE 

AND Adaptability to Treatment. Moderately durable 
cover and quite durable under water. It readily absorbs antiseptics. 

Working Qualities. Easy to saw and to turn, though it cannot be classed as 
a satisfactory turnery wood, as it finishes to a rough surface, and would not stand 
up to high-speed machine work. Like other Ficus timbers it contains alternate 
bands of dense and porous tissue which, on a longitudinal section, show as either 
darker or lighter parallel lines, or as partridge mottling or wavy lines, if cut off 
the quarter. 

Uses, Present and Prospective. A somewhat poor packing case wood, used 
for yokes, boxes, cheap boarding, and, Troup says, occasionally for felloes of 
wheels. It has also been seen used for wooden spoons and bowls. One of the best- 
known trees in India, the wood of which is little used and of not much value. 

Ficus glomerata, Roxb. 

References. Gamble, Man. Ind. Timb., 650; Talbot, For. FI. Bom., ii. 524; 
Parker, For. FI, Punj., 482; Haines, For. FI. Chota Nagpur, 395; Kanjilal, For. FI. 
U.P., 378; Rodger, For. Pro. Burm., 50; Nordlinger, Querschnitte, Bd. viii; Troup, Silv. 
Ind. Trees, iii. 875; Troup, Ind. Woods and Uses, 148-149; Watt, Com. Pro. Ind., 
538; Heyne, Nutt. Planten, 2 Druk, I. 571-572; Piecioli, Teen. Legno, 243. 

Vernacular Names. Beng. Jagya, jagidamhar , dumar ; Nep. Dumri ; Bom. 
Mar. Umbar; Kan. Rumadi, atti; Guz. OooUr; Burm. Thapan, ye-thapan , nyaung- 
thabye ; Sh. HpaJc-lii; Kc. Mayen; C.P. Umar , gular, umbar, umbri, lawa ; Gondi, 
Toya; Mad. Tam. Atti ; Tel. Moidi, bodda , paidi, medi ; Punj. Gular , rumbal ; U.P. 
Hindi, Gular ; Kumaon, Umra , kheunia ; Sant. Loa ; Uriya, Dhimeri. 

Habit and Distribution. A moderate-sized to large tree, with a cylindrical 
and fairly straight stem which, in favourable localities such as Burma, the foot¬ 
hills of the Himalaya, and the Ghats of the West Coast, is found 6 ft. to 7 ft. in 
girth and in the drier localities 3 ft. to 5ft. in girth. Found in the Salt Range and 
from Rawalpindi eastwards, through the United Provinces and Bengal to Assam; 
throughout Chota Nagpur, Bihar and Orissa, the Central Provinces, Central India 
(West), Bombay (but not Sind), Madras and .Burma. Chiefly found in ravines, 
along river banks, near villages, and in marshy places. 

Supplies. A common tree in nearly*all localities, though no really large quanti¬ 
ties can be expected from any one division as it is scattered. At a very rough 
estimate, some 150 to 200 rather short logs could probably be supplied from each 
of the Divisions of the United Provinces, the Central Provinces, Bombay, and 
Madras. Rodger states that it is fairly common in Burma, and C. E. C. Cox has a 
note to the effect that the best supplies are obtainable from the foot-hills of Nepal. 

General Characteristics of the Wood. White to greyish-white when first 
exposed, turning grey or pale brownish-grey with age; heartwood wanting; with 
rather rough feel, without characteristic odour or taste, very light (sp. gr. approx. 
0*41), straight-grained or the fibres more or less irregularly and shallowly inter- 
locked-twisted, very coarse- and uneven-textured. 

Structure of the Wood : 

Growth rings scarcely distinct or wanting; when present, delimited by a straighter 
band of paratracheal-zonate parenchyma, followed in the succeeding ring by wider bands 
of fibrous tissue, 2-5 per inch. 
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^essels extremely large to large or medium-sized, the orifices of the larger appearing 
all pin-pricks with the naked eye, exhibiting no variation in size indicative of seasonal 
growth or where the growth rings are evident, usually somewhat larger at the beginning 
or through the inner third of the ring, open or plugged with tyloses, inserted in the 
concentric bands of porous tissue or, less commonly, of fibrous tissue, or partly in one and 
partly in the other type of tissue, with contiguous rays on one side or separated from the 
rays by intervening parenchymatous tissue, forming coarse, rather distant vessel lines 
along the grain containing occasional tylosic deposits, solitary and in radial rows of 2-5 
(mostly 2-3), rarely in short double rows, rather distant (the groups), 4-12 per mm. 2 ; 
vessel segments 200-470 /a long, medium thin-walled, truncate or abruptly or attenuately 
tailed at the ends, the largest 300-335 y in diameter; perforations simple, nearly hori¬ 
zontal to oblique; inter-vessel pits numerous, orbicular to oval or angular through 
crowding, with wide border and lenticular, horizontally aligned orifice, the maximum 
diameter 8-10 y ; pits leading to contiguous rays several to each ray cell, orbicular to 
elliptical or linear-elliptical, sometimes angular, with wide, horizontally or vertically aligned 
orifice with or without narrow semi-border, the maximum diameter up to 30 plus y ; 
tyloses fairly abundant, yellowish, thin-walled; gummy infiltration not observed. 

Parenchyma paratracheal, paratracheal-zonate, and metatracheal, in cambiform rows 
of 2-4 units along the grain; (a) paratracheal parenchyma relatively sparse, restricted to 
the immediate vicinity of the vessels forming a 1-several (mostly 1-2) seriate sheath 
which is occasionally interrupted by rays and rarely by fibres contiguous to the vessel; 
cells flattened to conform to the vessel wall, the maximum diameter 55-65 y; (b) para- 
tracheal-zonate parenchyma very abundant, forming concentric, somewhat undulate, 
3-12 (mostly 5-12) seriate, quite even-margined bands which extend for long distances 
across the rays and alternate with bands of fibrous tissue that are usually narrower; 
the bands occasionally end blindly or anastomose; number of bands per inch 55-70; 
cells in radial rows, tending toward squarish or rectangular and the latter tangentially 
orientated, the average maximum diameter 30-37 y ; intercellular spaces very abundant; 
(c) metatracheal parenchyma very sparse, diffused in the fibrous bands and the cells 
mostly solitary, with maximum diameter of 20-27 y ; light brown gummy infiltration 
scanty in all types of parenchyma, restricted to occasional cells, finely globular for the 
most part; large crystals frequent in the ‘b ’ parenchyma, solitary in the cells; starch 
deposits frequent in the outer rings. 

Fibres non-libriform to semi-libriform, medium fine, appearing variable in size in the 
transverse section and not definitely aligned in radial rows, forming concentric, somewhat 
undulate, quite even-margined bands which extend for long distances across the rays and 
alternate with hands of parenchymatous tissue that are usually wider, rarely contiguous 
to the vessels, non-gelatinous, frequently septate, 935-1,750 y long, 27-33 y in diameter; 
walls 3-4 y thick; inter-fibre pits fairly abundant, largely confined to the radial walls, 
simple, with slit-like, nearly vertical orifice; infiltration not observed. 

Bays visible with the naked eye, medium coarse, appearing as white lines in the 
transverse section which form a coarse meshed reticulum with the bands of zonate 
parenchyma, rather widely spaced (3-6 per mm.), separated by 2-20 (mostly 
5-15) rows of parenchyma, somewhat darker than the backgroimd forming a medium 
fine inconspicuous fleck on the radial surface, 1-10 seriate, heterogeneous, divisible on 
the basis of size and composition into two types; (a) broad rays 3-10 (mostly 6-9) seriate 
and up to 110-120 y wide and consisting wholly or mainly of 4 horizontal 9 cells through the 
central portion, tapering (l) abruptly above and below to uniseriate margins consisting 
of 1-several (mostly 1) horizontal rows of ‘ upright ’ cells or terminating marginally in 
‘horizontal 5 cells, frequently with ‘upright’ cells along the flanks; height of the ‘a’ rays 
up to 40 plus cells and 525 plus y (max., 700 y) ; ( b) narrow rays much less numerous than 
the broad rays, uniseriate and consisting wholly of ‘upright’ cells or 2-4 seriate and 
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sisting of * h orizontal ’ cells through the central portion and then grading into the broad 
rays, 1-6 plus cells and up to 170 plus in height; pits leading to contiguous vessels several 
to each ray cell, orbicular to elliptical or linear-elliptical, sometimes angular, with wide, 
horizontally or vertically aligned orifice with or without narrow semi-border, the maxi¬ 
mum diameter up to 30 plus /a; light brown gummy infiltration fairly abundant in the 
ray tissue but restricted to occasional cells, finely globular; crystals fairly abundant, 
solitary in the ‘upright’ cells; starch deposits present in the outer rings. 

Summary. A very light, moderately soft and fibrous, straight-grained or shallowly 
and irregularly interlocked-grained, very coarse- and uneven-textured, greyish-white to 
grey or pale brownish-grey wood; difficult to plane to a smooth surface; very comparable 
anatomically to F. bengalensis , Linn., but lighter, softer, and coarser-textured, with 
larger pores and somewhat wider and higher rays; with little infiltration content and 
hence perishable; an inferior timber of the third class which is not used to any extent. 

Material . Gamble Specimen, No. 6152; Hand Specimen, source unknown, No. 1091. 

Mechanical Properties, Wt. at 12 per cent, moisture content 26 lb. per c. ft. 
Moderately soft to soft. Gamble, quoting Cunningham, gives P = 458, for tests 
carried out on timber from Gwalior. 

Seasoning. \It does not crack to any extent while seasoning, but the boards 
cut off the quarter are liable to develop cupping. The timber of figs has a tendency 
to stain and to turn yellow with age; in two notes made at different times on 
consignments of gular no mention is made of staining, so whether it is subject to 
this defect requires verification. 

Durability and Adaptability to Treatment. The wood is said not to be 
durable, except in water; the small specimen planks and specimens in the Wood 
Museum at Dehra Dun have lasted many years, an indication that it is fairly 
durable if stored in a dry place. 

Working Qualities. It is easy to saw and work but does not plane to a very 
smooth surface. It turns well on a lathe and has somewhat the appearance of 
beech. The question of its use for cheap turnery work should be further in¬ 
vestigated. 

Uses, Present and Prospective. Used for making toys and effigies in 
Bengal; not infrequently used for well curbs; it is also used for cheap furniture, 
sides of carts, frames, ploughs, oars, yokes, bellows, cooperage, and by the Ord¬ 
nance Department for fuse box fittings. It could probably be used to a greater 
extent in turnery, as for instance for bed legs for native cots, lacquer work, and 
especially for cotton reels, for which there is a large demand in Western India. It 
should be tried as a light packing case wood, as for instance for oil boxes and for 
cement barrels, about which inquiries for suitable woods are often made from the 
Central Provinces. 


ARTOCARPUS, Forst. 

References. Brandis, Ind. Trees, 611-612; Gamble, Man. Ind. Timb., 652-656; 
Hooker, FI. Br. Ind., v. 539-544; Watt, Com. Pro. Ind., 94; Den Berger, Proef. Bosch., 
Java, Med. xi. 28-32; xiii. 19-23; Heyne, Nutt. Planten, 2 Druk, I. 554-565; Kramer, 
Proef. Bosch., Java, Med. xii. 57-82; Foxw., Com. Woods Mal. Penin., 99-100; Ridley, 
FI, Mal. Penin., iii. 351-356; Foxw., Timb. Br. N. Bor., 42, 63; Brown, Min. Pro. Phil. 
For,,i.369-371;ii.70-72,262-266,387 ;iii. 180; Kanehira,Iden.Phil. Woods,50-51 ;Schn., 
Com. Woods Phil., 101-103; Whitford, For. Phil., ii. 28-29; Kanehira, Anat. Char. Form. 
Woods, 201-202; Unwin, W, Afr. For. and Forestry, 122, 148, 218; Brown, See. Xylem 
Haw. Trees, 243-244; Boulger, Wood, 127, 167, 193, et al .; Stone, Timb. Com., 204-207. 
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j^^Size and General Distribution. Evergreen or deciduous trees, often very 
large, with milky juice, alternate, entire (pinnately lobed in seedlings and coppice 
shoots), coriaceous, frequently very large leaves, monoecious flowers which are 
densely crowded on globose or oblong, solitary, unisexual receptacles and are often 
intermingled with peltate bracts, and multiple fleshy fruits consisting of a large, 
oblong or cylindric-giobose or lobed receptacle clothed with the greatly enlarged 
fleshy perianths most of which are sterile; tops of the perianths hardened into 
spinous, truncate, pyramidal, or plane tips, forming the surface of the fruit; seeds 
(achenes) few, deeply sunk in the fleshy mass. Artocarpus includes upwards of 100 
species, widely distributed through Indo-Malaya and Polynesia, a few occurring 
in tropical Australia and in tropical Africa and Madagascar. The bread-fruit tree, 
indigenous originally to the Sunda Islands, and the jack tree, a native of the East 
Indies, are now widely cultivated throughout the tropics of the world for their 
fruits. Brandis lists 9 species of Artocarpus as being indigenous to, or naturalized 
in, India and of these 3 are timber trees of importance. 

Timber Species. l.A. hirsuta , Lamk.; 2. A . Chaplasha. ;, Roxb.; 3. A . Lakoocha, 
Roxb. 

General Features of the Wood. Sapwood white to greyish- or yellowish- 
white, generally wide, perishable; heartwood bright yellow, golden-yellow, 
yellowish-brown or golden-brown when first exposed, often with darker streaks, 
turning after a few hours to a rich golden-brown or brown and darkening still 
further with age, the photo-chemical reaction very marked; frequently with white 
deposits in the vessels which appear as white lines along the grain; more or less 
lustrous when first exposed (especially on the radial surface) but becoming dull 
with age, with somewhat rough feel, without characteristic odour or taste, light, 
moderately hard, straight- or interlocked-grained in rather narrow bands, very 
coarse- to medium- and even-textured. Growth rings scarcely distinct or wanting; 
when present, usually delimited by somewhat darker denser fibrous tissue in the 
outer portion. Vessels extremely large to large or medium-sized, the variation in size 
exhibiting little or no correlation with seasonal growth, rather distant (less than 
20 per sq. mm.), for the most part solitary and in radial rows of 2-3, with a more 
or less prominent sheath or aureole of paratracheal parenchyma, generally plugged 
in the heartwood with tyloses and frequently with white deposits, forming more 
or less prominent vessel lines along the grain; vessel segments relatively short, 
thin-walled; tyloses abundant in the heartwood, yellowish-brown, thin-walled, 
without or rarely with gummy infiltration. Parenchyma paratracheal, para- 
tracheal-zonate, and rarely metatracheal, in cambiform rows of usually 2-4 units 
along the grain: (a) paratracheal parenchyma abundant, forming more or less 
prominent tracts or aureoles about the pores, extending tangentially from the 
flanks of the pores as several seriate extensions which end blindly or occasionally 
unite with extensions from other pores as (b) paratracheal-zonate parenchyma but 
never form concentric bands; (c) metatracheal parenchyma wanting to relatively 
abundant, diffused in the fibrous tracts; parenchyma cells unusually thin-walled; 
infiltration sparse in the parenchyma in some species and abundant (jack tree) 
in others; crystals wanting. Fibres non-libriform, medium fine to medium coarse, 
thin-walled, more or less aligned in radial rows and appearing variable in size in the 
transverse section, non-septate, with simple pits, without infiltration in the 
majority of the species. Rays indistinct to plainly distinct with the naked eye (x) f 
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het^ogeneous, of two sorts: (a) broad rays 2-8 seriate, medium coarse (50 plus /x 
wide), rather distant, forming a handsome rather prominent fleck on the radial 
surface; ‘upright 5 cells large, in 1-several marginal rows and extending along the 
flanks of the rays in some species; (b) narrow rays generally present but much less 
numerous than the broad rays, 1-2 (mostly 1) seriate, consisting wholly of ‘upright 5 
cells or sometimes with * horizontal 5 cells through the body of the ray; infiltration 
sparse or wanting in the ray tissue; crystals wanting. 

Remarks. Dark-coloured, utilitarian timbers which arc more or less ornamental 
and are utilized in India and elsewhere in the Orient for a wide range of purposes 
where an inexpensive coarse-textured wood will suffice. 


MACROSCOPIC KEY TO COMMERCIAL SPECIES 


The species of Artocarpus herein described intergrade in colour and cannot be 
separated with certainty with a hand-lens (10X )• A . Ghaplasha , Roxb., is the 
coarsest-textured, followed closely by A. hirsuta , Lamk., and A. Lakoocha, Roxb., 
in the order named. 

MICROSCOPIC KEY TO COMMERCIAL SPECIES 
1. Broad rays with maximum width of 75-90 /x, the tallest less than 
1,000 ft in height .......... 2 

1. Broad rays with maximum width of 100-120 ft, the tallest over 1,000 ft 
in height . . . . * . . . A, Ghaplasha 

2. Maximum tangential diameter of the largest vessels 360-385 /a; rneta- 
tracheal parenchyma sparse or wanting; average maximum diameter of 
the fibres 30-38 /a; rays 1-5 (mostly 4-5) seriate . . A. hirsuta 

2. Maximum tangential diameter of the largest vessels 325-350 ft ; meta- 
tracheal parenchyma fairly abundant; average maximum diameter of the 
fibres 25-30 ft; rays 1-8 (mostly 5-7) seriate . . A . Lakoocha 


Artocarpus hirsuta, Lamk. 


References. Gamble, Man. Ind. Timb., 652; Talbot, For. El. Bom., ii. 527; Ind. 
For. Rec., ix, pt. v, 25; For. Bui. Econ. Series, No. 60 of 1924; Nordlinger, Quersehnitte, 
Bd. x, tab. xiii; Troup, Silv. Ind. Trees, iii. 876-878; Troup, Ind. Woods and Uses, 
79-80; Lecomte, Bois Indo-Ch., 38-39; Beulger, Wood, 77, 127; Piccioli, Teen. Legno, 
337; Winn, Timb. and their Uses, 6. 

Trade and Vernacular Names. Ainee. Vern. Bom. Mar. Ran, patphunnas ; 
Kan. Hebhulsina ; Mad. Tam. Anjili, ainee , pila, peypila ; Mai. Ainee] Can. 
Hebalasu ; Tel. Pejata . 

Habit and Distribution. A large to very large tree, 51 ft. in girth, with a 
70 ft. to 80 ft. straight, cylindrical stem. C. C. Wilson states that trees of 100 ft. in 
height and 12 ft. in girth are by no means uncommon on the West Coast, and goes 
on to say that clean unbranched boles can be obtained markedly cylindrical in 
shape. Found on the West Coast in evergreen forests, from the Konkan southwards, 
through North Kanara, Mangalore, Malabar, Coorg, Cochin, to Travancore; it is 
also found but is not common in the hill forests of Madura and TinneveUy. 

Supplies. Fairly common in all West Coast Divisions, but at present only 
exploited from the more accessible forests, while considerable quantities are as yet 
untouched in the more inaccessible evergreen forests. C. C. Wilson points out that 
methods of exploitation are being rapidly developed in Madras, so that ever 
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supplies of ainee will be on the market. C. E. Simmons, with 
^ance of the Chief Forest Officer, collected data as to out-turn from Coorg, 
showing that some 16,000 c. ft. are annually available from the Urti Block of the 
Markut forests. Generally speaking, the present supply of this valuable timber is 
insufficient to meet the local demand. 

General Characteristics of the Wood. Sapwood white, 1-2 in. thick; 
heartwood golden-yellow, turning to the colour of old gold or russet after a few 
hours' exposure and often with darker lines, at length dark walnut-brown or 
blackish-brown, the photo-chemical reaction very marked; lustrous when first 
exposed (especially on the radial surface) but becoming dull with age, with some¬ 
what rough feel, without characteristic odour or taste, light (sp. gr. approx. 0*52), 
straight- or interlocked-grained in straight bands as seen on the quarter, very 
coarse- and quite even-textured. 


Structure of the Wood : 

Growth rings scarcely distinct or wanting; when present, not visible with the naked 
eye by reflected light, best seen in transverse sections of the wood which have been 
stained, delimited by a more or less well defined zone of thinner-walled fibres in the 
springWood, 3-6 per inch. 

Vessels extremely large to large or medium-sized, the orifices appearing coarse brown 
punctate (heartwood) with the naked eye owing to tylosic content or white punctate 
from chalky deposits, not sharply delineated (a) from the encircling parenchymatous 
tissue at low magnifications, variable in size but exhibiting little variation indicative of 
seasonal growth, occasionally with contiguous rays on one and rarely on both sides, but 
more frequently separated from the rays by intervening parenchymatous tissue, plugged 
with tyloses and very frequently with chalky deposits, forming coarse rather distant 
vessel lines along the grain margined by parenchyma, for the most part solitary and 
appearing orbicular or broadly oval in the transverse section, less commonly in radial rows 
of 2-5 (mostly 2-3) the units of which vary in size or 2-sevoral contiguous in the tangential 
plane, quite evenly distributed but rather distant, 3-6 per mm. 2 ; vessel segments 210- 
640 /x long, thin-walled, truncate or attenuately tailed on one or both ends, the largest 
360-385 n in diameter; perforations simple, nearly horizontal to oblique; inter-vessel pits 
numerous, crowded, oval to elliptical and horizontally aligned, with fairly wide border and 
lenticular orifice which does not reach to the margin of the pit, the maximum diameter 12- 
15 fx ; pits leading to contiguous rays several to each ray cell, similar in shape to the inter¬ 
vessel pits but slightly smaller, with fairly wide semi-border and lenticular orifice reaching 
nearly to the pit margin, the maximum diameter 9-13 /x; tyloses very abundant, plugging 
ail the vessels in the heartwood, yellowish-brown, thin-walled, with simple pits; gummy in¬ 
filtration not observed; white or yellowish-white chalky inclusions present in many vessels. 

Parenchyma paratracheal and paratracheal-zonate, the cells rather thin-walled, in 
cambiform rows of 2-7 (mostly 2-4) units along the grain: (a) paratracheal parenchyma 
abundant, forming more or less narrow aureoles about the vessels or vessel groups, 
frequently extending tangentially from the flanks of the vessels as several seriate (up 
to 10 plus cells) extensions and ending blindly or occasionally uniting with extensions 
from other vessels as (6) paratracheal-zonate parenchyma but never forming concentric 
bands; cells of ‘a’ parenchyma strongly stretched where contiguous to the vessel wall, 
the maximum diameter 80-100 /x; cells farther removed from the vessels (‘a’ or ‘b 5 
parenchyma) polygonal, frequently squarish and not appreciably flattened in the tan¬ 
gential plane, the maximum diameter 40-50/x; infiltration not observed; crystals wanting; 
starch deposits not observed. 

Fibres non-libriform, medium coarse, appearing more or less angled in the transverse 
section, smaller than the parenchyma cells and aligned more or less distinctly in radial 
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separated from the vessels by aureoles of paratraeheal parenchyma, 850-2,55u> 
long, 30-38 /x in diameter, thin-walled (4-6 /x) and the fibres in some tracts of the wood 
much thicker than in others; inter-fibre pits a bimdant, largely confined to the radial walls, 
minute, with circular cavity and slit-like steeply oblique orifice reaching to or beyond 
the margin of the pit; infiltration not observed. 

Ray8 scarcely distinct with the naked eye, medium coarse, appearing as radial lines 
in the wood (x) which curve around the larger vessels, often white (x) from chalky 
infiltration similar to that found in some of the vessels, rather widely spaced (3-5 per 
mm.), separated by 5-25 fibres, frequently piercing the aureoles of paratraeheal paren¬ 
chyma and occasionally contiguous to the vessels, lighter than the background forming 
a handsome, rather conspicuous fleck on the radial surface, 1-5 (mostly 4-5) seriate, 
heterogeneous, divisible on the basis of size and composition into two types: {a) broad, 
rays 2-5 (mostly 4-5) seriate and up to 75-85 /x wide and consisting wholly of horizontal 
cells through the central portion or occasionally with ‘‘upright’ cells along the flanks, 
terminating above and below' (t) in 1-several (mostly 1) single or very rarely double rows 
of 'upright’ cells; height of the ‘a’ rays up to 25 plus cells and 500 plus /x (max., 32 cells 
and 835 p) ; {b) narrow rays 1-2 seriate, much less abundant than the broad rays and 
grading into them, consisting wholly of ' upright ’ cells or with k horizontal * cells through 
the body of the ray, up to 5 plus cells and 250 /a in height; 'upright’ cells attaining a 
height of 100 /x along the grain but usually lower; pits leading to contiguous vessels 
several to each ray cell, oval to elliptical and horizontally aligned, with fairly wide semi¬ 
border and lenticular orifice reaching nearly to the pit margin, the maximum diameter 
9-13 p ; white chalky infiltration similar to that found in the vessels sometimes present; 
gummy infiltration wanting; crystals wanting; starch deposits not observed (heartwood). 

Summary , A light, straight- or interlocked-grained, very coarse- and quite even- 
textured, golden-yellow wood which darkens rapidly after a few hours’ exposure to russet 
and at length to dark walnut-brown or blackish-brown; vessels and sometimes the ray 
tissue occluded with chalky deposits, the former then appearing as white lines along the 
grain; very comparable anatomically to A. Chaplasha, Roxb., but coarser-textured 
and generally darker-coloured, with larger vessels, narrower aureoles of paratracheai- 
zonate parenchyma, and narrower, lower rays; a coarse-textured, durable, utilitarian 
wood of the first class. 

Material. Gamble Specimen, No. 5778; Hand Specimen, source unknown, nonumber. 

Mechanical Properties. Wt. at 12 per cent, moisture content 37 lb. per c. ft. 
Ainee is very similar to teak in strength properties. Recent tests carried out by 
L. N. Seaman at the Forest Research Institute, Dehra Dun, gave the following 
results: 


Moisture 
percentage in 
timber at time 
of testing. 

Weight , lb. 
per c. ft. at 12*9 
per cent, moisture 
content. 

Shrinkage 
percentage of 
size green. 

Transverse strength, in lb. per sq. in. 

Strength at 
elastic limit. 

Breaking 

strength. 

Modulus of 
elasticity or 
Young's modulus. 

Radial. 

Tangential. 

12-9 

38 

34 1 

\ 5*3 

2,810 

13,330 

1,706,000 


Impact 

bending , 
strength at 

Compression parallel to grain. 

At elastic 

At breaking t 

elastic limit , in 

limit , in lb. 

in lb. per 

lb. per sq. in. 

per sq, in. 

sq. in. 

16,320 

5,315 

8,260 


Crushing at right 
angles to grain at 
elastic limit , in 
lb. per sq. in. 


Hardness , 
in lb. per 
impression. 


Side . 


1,230 

Based on Tests under Project 1. 


1,015 


End. 


Shear , average 
of radial and 
tangential , in 
lb. per sq. in. 


1,360 


1,195 
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these figures it will be seen that ainee is 7 per cent, below Burma teak 
transverse strength, while the modulus of elasticity of the former is 1,706,000 as 
against 1,830,000 for the latter species. It is approximately equal to teak in 
compression parallel to the grain, and to shear in a tangential direction, but 
approximately 60 per cent, more resistant to shear when applied radially, due no 
doubt to the interlocked structure of the fibre. On a radial surface it is softer than 
teak, the converse being the case on the tangential surface, while on the end it is 
approximately 52 per cent, harder than that species. L. N. Seaman states that its 
behaviour under stress is very similar to that of teak, and that the appearance of 
the fracture differs little in the two woods. 

Seasoning. An air-seasoning experiment was carried out in Coorg by the 
Forest Research Institute, Dehra Dun, in co-operation with the District Forest 
Officers, which proved that the timber seasons well and without serious defects. 
Green conversion gave the best results, inasmuch as any tendency to splitting 
and surface cracking was reduced to a minimum. C. V. Sweet, who carried out the 
final inspection of the experiments, is of opinion that good results may be obtained 
by any method of seasoning, provided ordinary precautions are taken in the care 
of the logs and converted material (Ind. For. Rec., ix, pt. v, 25). C. Fitzgerald 
kiln-seasoned some large specimen planks at Dehra Dun, which came through the 
process in perfect condition, while the colour was, if anything, improved. 

Durability and Adaptability to Treatment. An extremely durable timber 
which is neither attacked by fungus nor white ants. It is also remarkably durable 
when in contact with water, and C. C. Wilson, writing in this connexion, states 
that there are boats on the West Coast which are in daily use and which are said 


to be 200 years old. With age the wood turns nearly black. J. Warr states that 
specimens of ainee were treated with creosote as an experiment in Condon and 
that the heartwood took up 2 to 3 lb. per c. ft., while the sapwood readily took up 
the antiseptic. Even for sleeper work it would hardly be necessary to treat this 
timber. 


Working Qualities. Not difficult to saw or machine, and works well by hand, 
finishing to a good lustrous surface, taking a lasting polish. Some logs produce 
more marked timber than others, those with darker fines, which are either straight 
or broadlv wavy-grained, being distinctly ornamental. It was tested at Dehra Dun 
for peeled veneers, but as the specimens were not figured the results from a 
decorative point of view were somewhat disappointing. A sliced veneer on 
the quarter should present an attractive surface showing the silver grain to 


advantage. 

Uses, Present and Prospective. Extensively used on the West Coast for 
dug-outs, boat and ship building, both for the hulls, decks, masts and spars. Much 
sought after for construction and building, as beams, rafters, boards, window and 
door frames and ceiling boards. Also used for furniture, cabinet work, turnery, 
cooperage, yokes, carriage building, in fact for practically all uses to which teak 
is put. It has also the advantage over teak of being some 8 lb. per c. ft. fighter 
in weight. Messrs. Harrison and Crossfield, of Quilon, suggest its use for motor-car 
bodies. It has also been suggested for use as sleepers, but for this purpose it is far too 
valuable. Pre-eminently a species to be protected and cultivated. 
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Artocarpus Chaplasha, Roxb. 

REFERENCES. Gamble, Man. Ind. Timb., 054; Parkinson, For. FI. Andam., 254; 
Rodger, For. Pro. Burra., 50; Ind. For. Rec., vii, pt. i, 8; vi, pt. iv, 75; ix, pt. i, 18; 
For. Bui. No. 59 (Econ. Series) of 1924; Nordlinger, Querschnitte, Bd. x; Kanebira, 
Anat. Notes Ind. Woods, 18; Troup, Silv. Ind. Trees, iii. 880-883; Troup, Ind. Woods 
and Uses, 79; Boulger, Wood, 90, 161; Howard, Timb. World, 59; Piccioli, Teen. Legno, 
337; Winn, Timb. and their Uses, 70, 107. 

Trade and Vernacular Names. Ghaplash. Vern. Andam. Tamig-peinne ; 
Assam, Sam , sahm; Cacbar, Cham ; Garo, Chram ; Beng. Chaplash, chaplis ; Nepal, 
Lut-ter ; Burm. Taung-peinne ; Tg. Panoh-deh . 

Habit and Distribution. A large to very large tree which in favourable 
localities grows to 15 ft. girth, with a clean, straight, cylindrical stem up to 60 ft. 
to 70 ft. in length. Gamble records a tree found in the Buxa Division of Bengal, 
18ft. in girth. It grows to a fine tree in Assam, the Chittagong Hill Tracts, and also 
in Tenasserim. Parkinson states that in the Andamans it is found with a total 
height of 80 ft. to 120 ft. and 8 ft. to 12 ft. in girth. Found from Nepal eastwards, 
in Bengal, Assam, Chittagong, Lower Burma and the Andaman Islands. 

Supplies. Moderate supplies are available from the Buxa, Rurseong, Jalpai- 
guri and Kalimpong Divisions of Bengal, and E. 0. Shebbeare states that it is 
commoner in those localities than A . Lakoocha. Some 200 tons can be supplied 
annually from the Chittagong and Chittagong Hill Tracts Divisions, though when 
touring in the latter division in 1919, no extraction was being carried out from 
Reserved forests. Found fairly common in the Lakhimpur Division of Assam, 
but not so common as in the Cachar Division of that Province. It is one of the 
principal trees of Goalpara and moderately plentiful in the Sylhet and Kamrup 
Divisions. The total annual supply from Assam may be put at 1,200 to 1,500 
tons. Rodger estimates the annual yield from Lower Burma at 200 tons, and 
L. Mason that from the Andamans at 500 tons. 

General Characteristics of the Wood. Sapwood white or pale yellowish- 
white, 1-2 in. thick; heartwood yellow-brown to golden-brown, with lighter and 
darker streaks and frequently marked with white lines (inclusions in the vessels) 
along the grain, darkening after a few hours’ exposure to brown or dark brown, the 
photo-chemical reaction very marked; lustrous when first exposed (especially on 
the radial surface) but becoming dull with age, with fairly smooth feel but requiring 
care to bring it to a good surface, without characteristic odour or taste, light 
(sp. gr. approx. 0*56), straight- or shallowly interlocked-grained in rather narrow 
bands, very coarse- and quite even-textured. 

Structure of the Wood : 


Growth rings scarcely distinct or wanting; when present, not visible with the naked 
eye by reflected light, best seen in transverse sections of the wood which have been 
stained, delimited by a more or less well defined zone of thinner-walled fibres in the 
springwood, 3-6 per inch. 

Vessels extremely large to large or medium-sized, the orifices appearing coarse brown 
punctate (heartwood) with the naked eye owing to the tylosic content or white punctate 
from chalky deposits, not sharply delineated (x) from the encircling parenchymatous 
tissue at low magnifications, variable in size but exhibiting little variation indicative of 
seasonal growth, occasionally with contiguous rays on one or both sides but more fre- 
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MORACEAE 

separated from the rays by intervening parenchymatous tissue, plugged with 
tyloses and occasionally with chalky deposits, forming coarse, rather distant and non¬ 
contrasting vessel lines along the grain margined by parenchyma, for the most part solitary 
and appearing orbicular or broadly oval in the transverse section, less commonly in radial 
rows of 2-6 (mostly 2-3) the units of which vary in size, in radial rows that are partially 
double, or 2-several contiguous in the tangential plane, quite evenly distributed but 
rather distant, 2-9 per mm. 2 ; vessel segments 250-510 /x long, thin-walled, truncate or 
attenuately or abruptly tailed on one or both ends, the largest 340-365 /x in diameter; 
perforations simple, nearly horizontal to oblique; inter-vessel pits numerous, crowded, 
oval to elliptical and horizontally aligned, with fairly wide border and lenticular orifice 
which does not reach to the margin of the pit, the maximum diameter 12—15 jx; pits 
leading to contiguous rays several to each ray cell, similar in shape to the inter-vessel 
pits but slightly smaller, with fairly wide semi-border and lenticular orifice reaching 
nearly to the pit margin, the maximum diameter 10-13 /x; tyloses very abundant, 
plugging all the vessels in the heartwood, yellowish-brown, thin-walled, with simple pits; 
gummy infiltration not observed; white or yellowish-white chalky inclusions present in 
many vessels. 

Parenchyma paratracheal and paratracheal-zonate, the cells unusually thin-wailed, 
in cambiform rows of 2—10 (frequently 4-7) units along the grain: (a) paratracheal 
parenchyma abundant, forming more or less narrow aureoles about the vessels or vessel 
groups, frequently extending tangentially from the flanks of the vessels as several seriate 
(up to 10 cells) extensions and ending blindly, forming an eyelet with the pore, or occa¬ 
sionally uniting with extensions from other vessels as (b) paratracheal-zonate parenchyma 
but never forming concentric bands; cells of the ‘ a’ parenchyma strongly stretched 
where contiguous to the vessel wall, the maximum diameter 70-85 /x; cells farther removed 
from the vessels (‘a’ or ‘ b ’ parenchyma) polygonal, frequently hexagonal or squarish 
and not appreciably flattened in the tangential plane, the maximum diameter 30-40 /x.; 
infiltration wanting; crystals wanting; starch deposits not observed (heartwood). 

Fibres non-libriform, medium coarse, appearing more or less angled in the transverse 
section, smaller than the parenchyma cells and aligned more or less distinctly in radial 
rows, separated from the vessels by aureoles of paratracheal parenchyma, non-septate, 
non-gelatinous, 975-1,825 /x long, 30-38 fi in diameter, thin-walled (2-5 /x) and the fibres 
in some tracts in the wood much thicker-walled than in others; inter-fibre pits abundant, 
largely confined to the radial walls, minute, with circular cavity and slit-like, steeply 
oblique orifice reaching to or beyond the margin of the pit; infiltration not observed. 

Rays distinct with the naked eye, medium coarse, appearing as straightish lines of 
variable thickness in the jbransverse section, rather widely spaced (3-4 per mm.), sepa¬ 
rated by 5-30 fibres, piercing the aureoles of paratracheal parenchyma and occasionally 
contiguous to the vessels, lighter than the background forming a handsome, rather 
prominent fleck on the radial surface, 1-8 (mostly 4r-6) seriate, heterogeneous, divisible 
on the basis of size and composition into two types: (a) broad rays 2-8 (mostly 4-6) 
seriate and up to 100-120 /x wide and consisting of ‘horizontal’ cells through the central 
portion or frequently with ‘ upright ’ cells along the flanks, terminating above and below 
(x) in 1-several (mostly 1) single or rarely double marginal rows of ‘upright’ cells; 
height of the ‘a’ rays up to 40 plus cells and 800 plus /x (max., 1,160 /x): ( b ) narrow rays 
1-2 seriate, much less numerous than the broad rays, consisting wholly of ‘ upright’ cells 
or with ‘horizontal’ cells through the body of the ray, up to 4 plus cells and 215 plus /x 
in height; ‘upright’ cells attaining a height of 100 plus /x along the grain but usually 
lower; pits leading to contiguous vessels several to each ray cell, oval to elliptical and 
horizontally aligned, with fairly wide semi-border and lenticular orifice reaching nearly 
to the pit margin, the maximum diameter 10-13 /x; infiltration wanting; crystals 
wanting; starch deposits not observed (heartwood). 
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Summary. A light, moderately hard, straight- or shallowly interlocked-grained, 
very coarse- and quite even-textured, yellow-brown to golden-brown wood which darkens 
rapidly after a few hours’ exposure to brown or dark brown; vessels frequently occluded 
with chalky deposits which show as white lines along the grain; the colour of the wood 
is due apparently to colouring matter impregnated in the cell walls as the cells contain 
very little free infiltration; featured anatomically by growth rings which are scarcely 
distinct or by their absence, extremely large to large or medium-sized vessels which are 
borne solitary for the most part and are plugged with tyloses, medium narrow aureoles 
of parenchyma about the vessels which frequently extend tangentially from their flanks 
as several seriate extensions and end blindly, forming an eyelet with the pore, or 
occasionally unite with extensions from other pores as paratraeheal-zonate parenchyma 
but never form concentric bands, medium coarse, non-libriform, non-septate tapering 
fibres which appear variable in size in the transverse section and are aligned more or less 
distinctly in radial rows, and medium coarse heterogeneous rays which form a handsome, 
rather prominent fleck on the radial surface, are up to 6-8 seriate and 100-120 p, thick 
through the central portion, and attain a height of 800 plus y ; a good durable u tilitarian 
timber of the first class which, however, requires some care in seasoning; works readily 
under tools and suitable for many purposes where a dark-coloured, moderately hard, 
coarse-textured timber will suffice. 

Material. Gamble Specimen, No. 5762; Hand Specimen, source unknown, No. 1004. 

Mechanical Properties. Wt. at 12 per cent, moisture content 32 lb. per c. ft. 
(Andamans); 30 lb. per c. ft. (India). Moderately hard and strong. Tests carried 
out at the Forest Research Institute, Dehra Dun, gave the following results: 


Moisture 
percentage 
of weight of 
oven-dry wood. 

Weight, lb. 
per c . ft, at 10*2 
per cent . moisture 
content. 

Transverse strength , in 
lb. per sq . in. 

Breaking 
strength . 

Modulus of 
elasticity or 
Young's modulus. 

10-2 

26 

10,865 

1,131,000 


Crushing strength 
parallel to grain, 
in lb. per sq. in. 

; Hardness , in lb. per 

impression. 

Side. 

j End. 

6,055 

1,245 

j 1,440 


From these figures it will be seen that it is 26 per cent, below teak in transverse 
strength, and has a low modulus of elasticity; it is 28 per cent, below that species 
in strength to withstand compression .strain parallel to the grain, and slightly 
harder, both on the side and end surfaces. 

Seasoning . Air-seasoning experiments were carried out by the Forest Research 
Institute, Dehra Dun, in co-operation with the Bengal Forest Officers, in the 
Kurseong and Chittagong Divisions, the final inspection in the former Division 
being carried out by T. R. D. Gent and the Forest Economist. The timber is some¬ 
what liable to develop surface-cracks and end-splits and to warp. The best results 
in both localities were obtained by girdling the trees, and,* after conversion of the 
logs, allowing the planks to season for a further period of six months. No advantage 
was obtained by allowing the trees to stand girdled for more than 12 to 18 months. 
Both seasoning in the log and green conversion gave fair results, though surface 
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MORACEAE 



g and splitting was more marked than in the girdled stock (Ind. For. R 
vn, pt. i, 8). A consignment of chaplasb timber was kiln-seasoned at Dehra 
Dun, but did not give very satisfactory results, as many small surface cracks 
developed in echelon on the bands of interlocked fibre. 

Durability and Adaptability to Treatment. Moderately durable in ex¬ 
posed positions and durable under cover; J. Warr gives its life as a sleeper in an 
untreated state as 7 years. Generally speaking, it may be said to resist insect and 
white-ant attack as well, if not better, than many timbers in common use. A few 
sleepers treated at Jaipur in Assam in open tanks absorbed little antiseptic by this 
method of treatment, even with a 24-hour immersion period. Some 25 M.G. 
sleepers were treated under pressure, which took up 4*1 lb. of oil per c. ft. and after 
treatment were laid in the line in 1915. Of these 22 were in good order after 9 years 
and 3 had been rejected, chiefly owing to damage round the spike hole, due to 



rail creep. 

Working Qualities. It saws easily and works well, but owing to the inter¬ 
locked fibre it requires care to bring it to a good surface. It polishes well but 
requires a considerable amount of filling due to the markedly large vessels. In 
conversion to planks or boards the sapwood should be trimmed off as it deteriorates 
rapidly. It peels well on a rotary veneer cutter and makes up into a strong ply- 
board of good appearance. It darkens rapidly on exposure, turning from yellow- 
brown to brown and dark brown, and often contains darker streaks giving it a 
distinctly ornamental character ; the fine 6 ft. specimen planks in the Wood 
Museum of the Forest Research Institute, Dehra Dun, illustrate the attractive 
character of this timber. 

Uses, Present and Prospective. Extensively used for ship building, dug- 
outs, canoes, masts, and oars; for house building as beams, wall plates, scantlings, 
doors, window frames and boarding; for furniture and carts and especially wheel¬ 
wrights’ work and bodies, as frames, panels, and footboards; for carving in Assam 
and to a limited extent for tea boxes. It is also largely used by the Ordnance 
Department for general purposes and packing cases. It has been used for shanks 
of built-up jute bobbins with considerable success. A sound timber, especially 
suitable for construction and building purposes, as also for fair quality furniture. 
A species to be encouraged and worth planting. 

Artocarpus Lakoocha, Roxb. 

References. Gamble, Man. Ind. Timb., 655; Talbot, For. FI. Bom., ii. 529; 
Parkinson, For. FI. Andam., 253; Haines, For. FI. Chota Nagpur, 393; Rodger, For. 
Pro. Burm., 50; Nordlinger, Querschnitte, Bd. x ( A. mollis ); Kanehira, Anat. Notes Ind. 
Woods, 18; Troup, Silv. Ind. Trees, iii. 883-885 ; Troup, Ind. Woods and Uses, 80-81; 
Heyne, Nutt. Planten, 2 Druk, I. 563-564; Ridley, FI. Mai. Penin., iii. 355; Howard, 
Timb. World, 13. 


Trade and Vernacular Names. Lakuch. Vern. Andam. Myauk-lok, 
lakuch ; Ass. Dowa, chamo, chamba; Beng. De.phul, dehua ; Bom. Mar. Wotomba, 
lowi ; Kan. Wontemara ; Burm. Myauk-laimg ; S. Ten. Myauklok, myauklokni-, 
Sh. Maimakhat ; Kc. Kabyi, lamau ; Tg. Man-nanoi ; Chota Nagpur, Daho, dahu. 
Mad. Tel. Kamma-regu, laku-chamma, nakka-renu ; Can. Wont a, vatehuli ; U.P. 
Hindi, Barhal ; Dehra Dun, Dhcu. 

Habit and Distribution. A large tree, in favourable localities, such as Burma 
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Bengal, it grows to 8 ft. in girth, with a 30 ft. clean stem. Parkinson gives 
ze m the Andamans as 60 ft. in height, with a 3 ft. to 6 ft. girth, while on the 
West Coast, in Bombay and Madras, it grows np to 6 ft. in girth with a 20 ft. bole. 
Found from Kumaon eastwards through Bengal to Assam and Chittagong; in the 
plains and hill forests of Burma, in Bihar and Orissa, and recorded by Haines only 
in the Lormi forests of Bilaspur in the Central Provinces; found on the West Coast 
from the Konkan southwards through Kanara and Malabar to Travancore, also in 
the Andamans. Much cultivated everywhere. 

Supplies. P, C. Kanjilal reports that it is found sporadically in the submontane 
tracts of the United Provinces, but not in commercial quantities. E. O. Skebbeare 
states that it is not available in quantity from Bengal, except perhaps in Chitta¬ 
gong, and that even in that locality it has been heavily extracted in the past. 
Only available in small parcels from the Andamans, while Rodger puts the annual 
supply from Burma at about 200 tons. Found scattered in the forests of the 
Kanara Divisions of Bombay, and fairly common in the Yellapore range. Not 
plentiful in the West Coast Divisions of Madras, from which localities only small 
quantities can be expected. Gamble, writing on this species, states that it is more 
common in cultivation than in forests. 

General Characteristics of the Wood. Sapwood white, ageing to greyish- 
white, sometimes with a faint yellowish cast, perishable; heart wood light yellowish- 
brown to golden-brown, often with a few dark streaks and frequently with 
occasional white lines (inclusions in the vessels) along the grain, turning to a rich 
brown and at length dark brown upon exposure, the photo-chemical reaction very 
marked; lustrous when first exposed (especially on the radial surface) but becoming 
dull with age, with somewhat rough feel, without characteristic odour or taste, 
light (sp. gr. approx. 0*53), straight- or interlocked-grained in rather narrow bands, 
veiy coarse and quite even-textured. 


Structure of the Wood : 

Growth rings scarcely distinct or wanting; when present, delimited by darker, denser 
fibrous tissue in the outer portion of the ring, 3-6 per inch. 

Vessels extremely large to large or medium-sized, the orifices of the larger appearing 
coarse brown punctate (heartwood) with the naked eye owing to the tylosie content 
or occasionally white punctate from chalky deposits, not sharply delineated (x) from the 
encircling parenchymatous tissue at low magnifications, variable in size but exhibiting 
little variation indicative of seasonal growth, occasionally with contiguous rays on one 
and rarely on both sides but more frequently separated from the rays by intervening 
parenchymatous tissue, plugged with tyloses (heartwood) and occasionally with chalky 
deposits, forming coarse, rather distant and non-contrasting vessel lines along the grain 
margined by parenchyma and containing tylosie and occasionally white deposits, for the 
most part solitary and in radial rows of 2-3 and the solitary vessels then appearing 
orbicular or broadly oval in the transverse section, less commonly in longer rows of 4-5, 
the units of which frequently vary in size, in partially double rows, or 2-several contigu¬ 
ous in the tangential plane, quite evenly distributed but rather distant (the groups), 
2-15 per mm. 2 ; vessel segments 210-425 fi long, thin-walled, truncate or attenuately or 
abruptly tailed on on© or both ends, the largest 325—350 ft in diameter; perforations 
simple, nearly horizontal to oblique; inter-vessel pits numerous, crowded, orbicular to 
oval or angular through crowding, with wide border and lenticular orifice which does not 
reach to the margin of the pit, the maximum diameter 10-13 ft; pits leading to contiguous 
rays several to each ray cell, orbicular to elliptical or angular but not crowded, usually 
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wide orifice with narrow semi-border, the maximum diameter 10-13 plus p ; tyloses 
very abundant, plugging all the vessels in the heartwood, yellowish-brown, thin-walled, 
with simple pits; gummy infiltration not observed; white or yellowish-white chalky 
inclusions present in many vessels. 

Parenchyma paratracheal,paratraclieal-zonate, andmetatraeheal,in cambiform rows 
of 2-4 (frequently 2) units along the grain: (a) paratraeheal parenchyma abundant, 
forming more or less narrow aureoles about the vessels or vessel groups, frequently 
extending tangentially from the flanks of the vessels as several seriate (up to 10 plus 
cells) extensions and ending blindly or occasionally uniting with extensions from other 
vessels as {b) paratracheal-zonate parenchyma but never forming concentric bands; 
cells of the ‘a’ parenchyma strongly stretched where contiguous to the vessel wall, the 
maximum diameter 60-70 /x; cells farther removed from the vessels (‘a’ or ; b’ paren¬ 
chyma) polygonal, frequently squarish or rectangular and then not appreciably flattened, 
the maximum diameter 30-40 /x; (c) metatracheal parenchyma fairly abundant in the 
fibrous tracts, the cells angular, with maximum diameter of 20-27 /x; yellowish-brown 
gummy infiltration present in all types of parenchyma, occluding occasional cells; crystals 
wanting; starch deposits not observed (heartwood). 

Fibres non-libriform, medium fine to medium coarse, in the transverse section 
appearing more or less rounded, smaller than the parenchyma cells, and aligned more or 
less distinctly in radial rows, not contiguous to the vessels but occasional fibres frequently 
included in the aureoles of parenchyma, generally somewhat thicker-walled in the outer 
portion of the ring, non-gelatinous, non-septate, 600-1,700 (x long, 25-30 /x in diameter; 
walls 2 -4 jx thick; inter-fibre pits abundant, largely confined to the radial walls, minute, 
with circular cavity and slit-like, steeply oblique orifice; infiltration not observed. 

Bays fairly distinct with the naked eye, medium coarse, appearing as straightish 
lines in the transverse section, rather widely spaced (3-5 per mm.), separated by 2-30 
fibres, piercing the aureoles of parenchyma and occasionally contiguous to the vessels, 
lighter than the background forming a handsome, rather prominent fleck on the radial 
surface, 1-8 (mostly 5-7) seriate, heterogeneous, divisible on the basis of size and com¬ 
position into two types: (a) broad rays 2—8 (mostly 5—7) seriate and up to 80—95 p wide 
and consisting wholly of ‘ horizontal ’ cells through the central portion or occasionally 
with 4 upright ’ cells along the flanks, terminating above and below (*) in 1-several 
(mostly 1) single or rarely double marginal rows of "upright cells; height of the “a’ rays 
up to 30 plus cells and 700 plus (x (max., 40 cells and 875 /z); (b) narrow rays 1-2 seriate, 
much less abundant than the broad rays, consisting wholly of ‘upright’ cells or with 
‘horizontal’ cells through the body of the ray, up to 5 plus cells and 250 plus /x in height; 

‘ upright ’ cells attaining a height of 70 plus /x; pits leading to contiguous vessels several 
to each ray cell, orbicular to elliptical or angular but not crowded, usually with wide 
orifice with narrow semi-border, the maximum diameter 10-13 /x; ‘horizontal’ cells in 
the rays occasionally occluded with yellowish-brown gum, appearing spotted in the 
transverse section of the ray (t) ; crystals wanting; starch deposits not observed (heart- 
wood). 

Summary. A light, straight- or interlocked-grained, very coarse and quite even- 
textured, light yellowish-brown to golden-brown wood which darkens after a few hours ’ 
exposure to a rich brown or dark brown; vessels occasionally occluded with chalky 
deposits which show as white lines along the grain; with some infiltration in the storage 
tissues, but the colour of the wood, as in some of the other Artocarpus species, largely 
due to colouring matter impregnated in the cell walls; very similar in colour and other 
physical properties to A . Ghaplaska , Roxb.; also very close to this species anatomically, 
but differing in possessing more numerous vessels, metatracheal diffused parenchyma, 
smaller fibres, and narrower, lower rays; a timber of the first class. 

Material . Gamble Specimens, Nos. 5889, 6138. 
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Properties. Wt. at 12 per cent, moisture content 32 lb. per 
lb. per c. ft. (Assam). Tests carried out by Professor Everett, at 
the Civil Engineering College, Sibpur, gave the following results: 


Transverse strength , 
in lb. per sq. in. 

Crushing strength 
parallel to grain, 
in lb. per. sq. in. 

Shearing, 
parallel 
to grain, 
in lb. per sq. in. 

Breaking 

strength. 

Modulus of 
elasticity or 
Young's 
Modulus. 

15,300 

1,855,000 

10,215 

1,949 


These figures show lakuch to be very similar in transverse strength to teak, and its 
modulus of elasticity is about equal to that of teak. 

Seasoning. It seasons without difficulty, but the logs should be converted 
as soon after felling as possible. No records are available as to kiln-seasoning this 
timber. 

Durability and Adaptability to Treatment. Durable, both in the open 
and in water, nor is it at all liable to attack by white ants. It has the reputation 
of resisting teredo, a fact which requires verification. 

Working Qualities. It saws without difficulty, that is to say we found it to 
do so at Dehra Dun, though in the Andaman List, Calcutta Exhibition of 1883, it 
is said to be difficult to saw on account of resinous substance in the wood. It 
machines well and finishes to a fair surface, but does not take polish very satis¬ 
factorily. Thesapwoodiswide,the heartwood light golden-brown, turning rich dark 
brown on exposure. The appearance of the wood is improved by cutting it on a 
true quarter. 

Uses, Present and Prospective. A very valuable w 7 ood and much sought 
after where available. Used in construction in wells, and for building as posts, 
beams, rafters and scantlings. It is also commonly used for piles, boats, oars, dug- 
outs, sugar mills, and sometimes for furniture. J. D. Hamilton says that in 
Arakan it is available in sections 50 ft. in length and is used as such for keels of 
sea-going ships. A species well worth protecting and cultivating. 
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URTICACEAE 

References. Brandis, Ind. Trees, 616-619; Gamble, Man. Ind. Timb., 656-460 
(Urticaceae, Tribe Urticeae); Hooker, FI. Br. Ind., v. 479 (Urticaceae, Tribe Urticeae); 
547-594 (Tribe Urticeae); Heyne, Nutt. Planten, 2 Druk, I. 580-588; Ridley, FI. Mai. 
Penin., iii. 317-319 (Urticaceae, Tribe Urticeae); 359-368 (Tribe Urticeae); Brown, Min. 
Pro. Phil. For., i. 373-374; ii, 270; iii. 182-183; Kanehira, Anat. Char. Form. Woods, 
200-212 (Urticaceae, in part); Kanehira, Iden. Imp. Jap. Woods, 51-56 (Urticaceae, in 
part); Chun, Chin. Econ. Trees, 127-128; Baker, Hardwoods Austr., 364-367 (Urticeae); 
Brown, Sec. Xylem Haw. Trees, 244-246 (Pipturus); Rock, Indig. Trees Haw. Is., 
117-125; Engler u. Prantl, iii, No. 1, 98-118. 

Herbs, rarely shrubs or trees, with watery sap, mostly alternate, simple, 
dentate leaves with 3 basal nerves, small, greenish, unisexual flowers which are 
generally borne in compact heads or clusters, and achenoid fruits, subtended in 
some species by the succulent perianth. The Urticaceae embrace 41 genera and 
about 500 species, mainly tropical but with herbaceous representatives (nettles, &c.) 
extending far afield in the temperate zones. 

The economic significance of the Nettle family depends mainly on the long 
bast fibres of certain species which are used in the manufacture of textiles. The 
most important of these fibre-producing plants are Cannabis sativa , Linn,, from 
which hemp fibre is obtained; Boehmeria nivea, Gaudich, which produces the China- 
grass or rhea of commerce; and B. nivea , var. tenacissima, Miq., the source of true 
ramie. Embroidered Chinese linen, made from the China-grass fibre, is well known 
in the tourist trade. 

Few species of this group attain tree size, and the timbers of the arbor¬ 
escent forms are of questionable value. Among the Indian species, the colours 
range from white or grey to red, reddish-brown, or brown, the darker shades pre¬ 
dominating. The white and grey types are soft and light, the red or brown timbers, 
in contrast, moderately hard, and light to moderately heavy. The grain ranges 
from straight and smooth to somewhat twisted (fibrous) and irregular; some of 
these woods season unusually well while the reverse holds true of others. The 
texture fluctuates between medium fine and fine. 

The growth rings are generally inconspicuous or wanting. The vessels range 
from large to medium-sized or small, and are usually distant and evenly distri¬ 
buted ; tyloses are frequently so abundant that the outline of the pores is ill defined; 
the perforations are simple throughout. Simple pits characterize the fibres, which 
in turn are frequently occluded with gummy infiltration in the dark-coloured 
woods. The rays range from fine to moderately broad, and are frequently high 
along the grain, forming a handsome fleck on the quarter section, comparable to 
that of certain of the proteaceous woods. 

The Urticaceae are represented in British India by 21 genera and over 100 
species. One species of Boehmeria is a small or middle-sized tree of the third class. 

BOEHMERIA, Jacq. 

References. Brandis, Ind. Trees, 616-617; Gamble, Man. Ind. Timb., 657-658 ; 
Hooker, FI. Br. Ind., v. 575-580; Pearson, Com. Guide For. Econ. Pro. Ind., 26, 115; 
Watt, Agri. Ledger (1898), No. 15 (B. nivea); Watt, Com. Pro. Ind., 143-167; Heyne, ~ 

Dd 
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582-585; Ridley, FI. Mai. Penin., iii. 365; Brown, Min. Pro. 


Phil. For., i. 373-374; Hanausek, Mic. Tech. Pro. (Eng. trans., 1916), 90-92 (B. mvea); 
Dodge, The Cultivation of Ramie (B. nivea) in the United States, U.S. Dept. Agri. Rpt., 
vii (1895), 63. 

Size and General Distribution. Perennial herbs, shrubs, or small trees with 
alternate or opposite, simple, 3-nerved, toothed leaves, small unisexual 4-merous 
flowers which are either monoecious or dioecious and are glomerate m axillary 
spikes, racemes, or heads, and fruits consisting of an achene closely invested by 
the perianth. Boehmeria includes upwards of 100 species, widely distributed 
throughout the tropics of the world and extending into temperate North America 
and eastern Asia. At least 10 species are native to, or naturalized in, India one 
of which is a small or middle-sized timber tree of the third class. B. mvea, Gaudich, 
a native of the Malay Islands, China, and Japan, and the source of the ramie 
or ‘rhea’ fibre of commerce, is cultivated in Assam and Bengal. 

Timber Species. B. rugulosa, Wedd. 9 

General Features of the Wood. See under ‘species . 

Remarks. See under‘species’. 


Boehmeria rugulosa, Wedd. 

References. Gamble, Man. Ind.Timb.,657;Parker,For. II. I :, mj.,469, ,Ipanjilal, 
For FI U.P., 380; Nordlinger, Querschnitte, Bd. ix; Kanehira, Anat. Notes Ind. VV oods, 
18; Pearson, Com. Guide For. Econ. Pro. Ind., 26; Troup, Ind. Woods and Uses, 8.); 
Howard, Timb. World, 34. ^ 

Vernacular Names. Beng. Lepcha, Sedeng-, Nepal, Dar; U.P. Garhwal, 

Genthi, genii. v „ 

Habit and Distribution. A small to moderate-sized tree, which m Ivumaon 
grows to 4 ft. to 5 ft. in girth, with a short, straight, but not very cylindrical bole 
not more than 5 ft. to 6 ft. long. Parker reports that in the Punjab it is only a small 
tree, while E. O. Shebbeare writes that in Bengal it does not exceed 18 in girth. 
Found from the Kangra district eastwards to Bengal, on the dry slopes of the outer 
Himalaya up to 4,000 ft. Also found in the hills of Upper Burma. 

Supplies. Supplies very limited. J. Cooper, writing from Kumaon puts the 
annual yield at 1,000 c. ft. and adds that it is just enough to meet the local demand 
made by the Chuniras, who make their living out of turnery work requiring 
genthi. He further adds that the supply is decreasing as the tree obtains no 
special protection nor is it cultivated. The same state of affairs exists in Bengal, 
where E O. Shebbeare reports that the supply is hardly sufficient to meet the 
demand of the still existing small water-wheel lathes or panighattas. The supply 

from the Punjab and Upper Burma is unimportant. - 

General Characteristics of the Wood. Uniform light red when first 
exposed, turning dull red and at length light reddish-brown with age; heartwood 
not distinct; lustrous at first (especially on the radial surface) but becoming du 
as it ages, working to a smooth surface under tools, without characteristic odour 
or taste, very light to light (sp. gr. approx. 0-50), straight-grained, very coarse- and 
quite even-textured. 

Stktjctuhe of the Woop : 

Growth rings visible with the naked eye but relatively inconspicuous, delimited by 
a darker band of denser fibrous tissue in the outer portion of the ring, 4-6 per inch. 




URTICACEAE 

' Vessels very large to large and medium-sized, occluded with tyloses and appeal 
m brown punctate with the naked eye, largest at the beginning or through the central 
portion of the ring and grading gradually to smaller vessels toward the outer margin 
of the ring, frequently with contiguous rays on one and rarely on both sides, forming 
coarse, relatively inconspicuous (owing to the high tylosic content) vessel lines along the 
grain, the majority solitary and in radial rows of 2-5 (mostly 2-3), rarely in radially 
aligned clusters of a half-dozen or more or several contiguous in the tangential plane, 
quite evenly distributed (the groups) but rather distant, 3-7 per mm. 2 ; vessel segments 
250-425 g long, thin-walled, truncate or abruptly or attenuately tailed at the ends, the 
largest with maximum diameter of 300-335 \x ; perforations simple, nearly horizontal to 
oblique; inter-vessel pits numerous, large, orbicular to oval or angular through crowding, 
with broad and lenticular, horizontally aligned orifice, the maximum diameter 15-18 /x ; 
pits leading to contiguous rays several to each ray cell, oval to linear-elliptical and 
frequently more or less angular, variously orientated, with broad orifice with or without 
narrow semi-border, the maximum diameter up to 20 plus /x ; tyloses extremely abundant , 
in foam-like masses occluding the vessels, orange-brown, thin-walled, sometimes 
crystalliferous; sparse orange-brown gummy infiltration sometimes present in the 
tyloses. 

Parenchyma paratracheal and metatracheal, in cambiform rows of 2-several (often 4) 
units along the grain: (a) paratracheal parenchyma relatively sparse, forming a narrow, 
1-several (mostly 1-2) seriate sheath about the vessels and vessel groups and not in¬ 
frequently serving as conjunctive tissue between vessels and rays; cells strongly stretched 
to conform to the vessel wall, the maximum diameter up to 50 plus g; (b) metatracheal 
parenchyma extremely sparse, confined to the fibrous tracts, the cells solitary or rarely 
several grouped, with maximum diameter of 27-35 (x ; orange-brown, gummy infiltration 
fairly abundant in both types of parenchyma, generally finely globular; crystals wanting ; 
starch deposits not observed. 

Fibres non-libriform to semi-libriform, medium coarse, strongly angled in the trans¬ 
verse section and variable in size, not definitely aligned in radial rows, forming extensive 
tracts between the vessels and the rays, rarely contiguous to the vessels, somewhat 
finer and thicker-walled toward the outer margin of the ring, tapering, septate, non- 
gelatinous, 450-1,670 ft long, 30-34 /x in diameter; walls 3-5 \x in thickness; inter-fibre 
pits sparse, largely confined to the radial walls, simple, with slit-like, nearly vertical 
orifice; orange-brown gummy infiltration abundant in the fibre lumina, occluding the 
compartments or in globules. 

Rays coarse, plainly visible with the naked eye (x) but not sharply set off from the 
remaining tissue through contrast, appearing as lighter brown bands athwart the 
growth rings which are constricted in the proximity of the vessels and hence are uneven- 
margined, rather distant (3-5 per mm.), separated by 3-20 (mostly 12-15) fibres, fre¬ 
quently contiguous to the vessels, lighter than the background forming a handsome and 
conspicuous silvery fleck on the radial surface, 3-8 seriate, heterogeneous, the largest 
150-170 [x wide and up to 25 plus cells and 1,000 plus /x in height (max., 40 plus cells and 
1,500 plus /x); rows of 'upright' cells intermingled with ‘horizontal’ cells through the 
body of the ray; pits leading to contiguous vessels several to each ray cell, oval to linear- 
elliptical and frequently more or less angular, variously orientated, the maximum 
diameter up to 20 plus /x ; orange-brown gummy infiltration sparse in the ray tissue; 
crystals frequent, solitary in the ‘upright’ cells, often in horizontal rows across the’ 
grain; starch deposits not observed. 

Summary. A very light to light, straight-grained, very coarse- and quite even- 
textured, uniform light red to dull red or reddish-brown wood; featured anatomically by 
distinct but relatively inconspicuous growth rings delimited by darker fibrous tissue in 
the outer portion, very large to large and medium-sized vessels which are borne for the 
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part solitary and in radial rows of 2-3, are graduated in size from the springwood 
to the summerwood, and are completely occluded with tyloses, thin-walled vessel 
segments equipped with large inter-vessel pits and simple perforations, relative sparse 
paratracheal parenchyma in a narrow sheath, medium coarse, strongly angled, non- 
gelatinous, septate fibres with orange-brown gummy infiltration, and coarse, 3-8 seriate 
heterogeneous rays which attain a maximum width of 150-170 /x, a maximum height of 
1,000 plus /x, and form a conspicuous handsome fleck on the radial surface; a valuable 
timber of the third class which seasons unusually well and works readily under tools. 

Material. Gamble Specimen, No. 5819; Hand Specimen, source unknown, no number, 

Mechanical Properties. Wt. at 12 per cent, moisture content 32 lb. per c. ft. 
Moderately soft and only moderately strong. Genthi being pre-eminently a turnery 
wood, the question of strength is not of great importance. 

Seasoning. A timber with remarkable seasoning qualities, as it rarely if ever 
develops serious cracks or splits. In Kumaon, a district of the United Provinces, 
large jars are turned out of absolutely green timber, and are used to hold curds and 
clarified butter, and these, even when left unfilled, rarely develop any splits. On 
many occasions large jars cut from genthi have been inspected but never have 
any seasoning faults been observed. 

Durability and Adaptability to Treatment. Quite durable under cover, 
and rarely attacked by insects or fungus. Not the class of timber which requires 
antiseptic treatment. 

Working Qualities. Saws, works by hand, and machines well, and planes to 
a beautiful smooth surface, turning dull red on exposure. It lends itself in a marked 
degree to turnery work, though it must be classed as one of the coarser turnery 
woods, and is not of very fine-grained structure like Buxus sempervirens , the 
Gardenia spp. and Adina cordifolia . 

Uses, Present and Prospective. The major portion of the supply goes to 
the local turnery mills to be converted into jars for clarified butter and domestic 
utensils. It is also made into spoons, small boxes, carved bowls, and similar small 
articles. A species to which more attention should be given than it has received 
in the past. 
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References. Brandis, Ind. Trees, 619-621; Gamble, Man. Ind. Timb. 662-664; 
Hooker, FI. Br. Ind. v. 594-597; Beekman, Proef. Bosch., Java, Med. v. 96-97 (Engel- 
hartftia); Den Berger, Proef. Bosch., Java, Med. xi. 18-20 (Engelhardtia) ; xiii. 13-15 
(Engelhardtia) ; Heyne, Nutt. Planten, 2 Druk, I. 535 (Engelhardtia) ; Ridley, FI. Mai. 
Penin., iii. 368-370; Lecomte, Bois Indo-Ch., 39-42; Lecomte, Wood of Carya tonkinen- 
sis , H. Lecomte, Yale Univ., School of For., Trop. Woods, No. 16 (1928), 50-52; Kane- 
hira, Iden. Phil. Woods.,51-52; Kanehira, Anat. Char. Form. Woods, 213-215; Kanehira, 
Iden, Imp. Jap. Woods, 57-58; Chun, Chin. Econ. Trees, 57-58; Howard, Timb. World, 
42, 96, 300-304, et al.; Stone, Timb. Com., 209-211; Winn, Timbers and their Uses, 20, 
58, 89, 91,104,115, et al. ; Houlbert, Bois sec. dans les Apetales, Thesis, Paris (1893), 156- 
164; Moeller, Holzanat., Denkschr. Wiener Akad. (1876), 94-96; Solereder, Holzstr. 
(1885), 243-246; Boisen and Newlin, The Commercial Hickories, U.S. Dept. Agri., For. 
Service Bull. No. 80, 1910; Brown, Atlas Com. Woods U.S.A. (1928), Pis. 24, 25, 26; 
Hough, American Woods, Part I, No. 14; Part II, Nos. 35, 36, 37, et al. ; Koehler, Guide¬ 
book Iden. Woods Used for Ties and Timbers, U.S. For. Pro. Lab. Bull. (1917), 48-49; 
52-53; Koehler, Iden. Furniture Woods, U.S. Dept. Agric., Misc. Cir. No. 66, 38-41; 
51-56; Kribs, Comp. Anat. Woods Juglandaeeae, Yale Univ., School of Forestry, Trop. 
Woods, No. 12 (1927), 16-21. 

Trees or rarely shrubs with alternate, odd-pinnate, often aromatic leaves com¬ 
posed of short-stalked or sessile leaflets, monoecious flowers, the staminate in long, 
lateral, pendulous aments, the pistillate in few-flowered, erect and terminal, or in 
many-flowered, lateral spikes, and drupaceous or nut fruits bearing a single, large, 
lobed, exalbuminous seed. The Juglandaeeae embrace 6 genera and about 40 
species which are widely distributed over the north temperate zone and in certain 
montane regions in the tropics of both hemispheres. 

The importance of the Walnut family depends mainly on the valuable and 
useful timbers, and the nuts produced by the genera Juglans , Linn., and Hicoria , 
Raf. (Carya, Nutt.); English walnut, the wood of J. regia, Linn., has been used for 
furniture and decorative work throughout Europe from a very early date and 
various grades such as French, Italian, Circassian, Turkish, &c., are recognized by 
the trade; the burrs of this species, owing to their beautiful figure, are highly prized 
for veneer and often bring very high prices. No less important is J . nigra , Linn., of 
eastern North America which supplies the black walnut of the American market; 
formerly very abundant, the stands of this species have now become greatly 
depleted, with a corresponding rise in the price of this timber. The genus Hicoria 
or Carya is the source of the hickory wood of commerce; this enjoys a world-wide 
reputation for its toughness which makes it the wood, par excellence , for hammer- 
handles, axe helves, spokes of automobile wheels, &c.; of the 17-19 species, all but 
2 are native to the eastern United States, and that country has a virtual monopoly 
of the production of this timber. The nuts of various species of Juglans and Hicoria 
are rich in oil and nutritious, and are gathered in large quantities; among these 
English walnuts from J. regia , black walnuts from J. nigra , butternuts from J . 
cinerea , Linn., and hickory and peccan nuts from various hickory (Hicoria) species 
deserve special mention. English walnuts and peccan nuts (paper-shelled) are now 
grown on a commercial scale and various improved varieties have been evolved 
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»h selection; the former are also gathered green and pickled like olives. 
Medicinal substances (tannic acid, &c.), and greyish-yellow dyes from the inner 
bark and husks of the nuts are further products of this family but these are of little 
or no significance except locally. 

The heartwood is usually distinct in the trees of this family and ranges from 
grey through shades of roseate-grey and reddish-grey to light brown, greyish- or 
reddish-brown, dark brown, or even chocolate-brown; certain of the Juglans 
species exhibit in addition handsome figure which take the form of darker lines 
or zones and greatly enhance the value of the timbers for ornamental work. 
The sapwood is greyish-, pinkish-, or brownish-white and varies from thin to 
thick. Hardness and weight fluctuate between wide limits; as is usual the paler 
coloured woods are soft and light (Engelhardtia spp., Juglans cinerea, Linn.), 
while the heavy and hard timbers of Juglans nigra, Linn., and of the true 
hickories ( Hiccrria ovata (Miller) Britton, &c.), exemplify the other extreme. The 
grain is unusually straight in all instances; in this connexion it is worthy of note 
that the toughness of hickory wood is due to its compactness and not to inter¬ 
locked grain. The texture ranges from medium coarse to medium fine or fine; in 
evenness it fluctuates according to whether the wood is ring-porous or diffuse- 
porous, both of these types occurring in this family. 

Growth rings may be distinct, indistinct, or wanting altogether; they are most 
evident in the ring-porous woods (Hicoria spp.), followed by the diffuse or semi- 
diffuse types in which the rings are sharply delineated by narrow lines of terminal 
parenchyma ( Juglans spp.) or tabular fibres. The vessels range from large (ring- 
porous woods) to medium-sized or small; for the most part they are arranged solitary 
and in short radial rows, but in some species, in addition, more or less of a tendency is 
expressed towards diagonal grouping; the perforations are predominantly simple, but 
latticed perforations occur in Engdhardtia and Alfaroa ; tertiary spirals have been 
reported in the vessel walls of Platycarya. Parenchyma is abundant in most of these 
woods; the paratracheal parenchyma is generally sparse and is restricted to the im¬ 
mediate vicinity of the vessels; the metatracheal parenchyma, in contrast, is usually 
relatively abundant and this shows a marked tendency, especially in the outer 
portion of the ring (when rings are present), towards aggregation into fairly close, 
concentric, straightisk or undulate lines which then form a reticulum with the 
rays; terminal parenchyma delineates the rings in some species. The fibres vary 
from thin- to thick-walled and are equipped throughout with minute bordered 
pits. The rays are fine, inconspicuous, and few-seriate; they vary from nearly 
homogeneous to decidedly heterogeneous, and considerable variation occurs within 
a genus. 

The Juglandaceae are represented in British India by 2 genera and 3 accepted 
species. One species of Juglans, Linn, is a timber tree of the first class. 


JUGLANS, Linn. 

References. Brandis,Ind. Trees, 619-620; Hooker, FI. Br. Ind., v. 595; Kanehira, 
Anat. Char. Form. Woods, 214; Kanehira, Iden. Imp. Jap. Woods, 57; Chun, Chin. Econ. 
Trees, 59-61; Boulger, Wood, 152,198,221,294-296; Chalk and Rendle, Br. Hardwoods, 
40-42; Howard, Timb. World, 42, 300-306, 308; Piccioli, Teen. Legno, 14, 27, 45, 132, 
242, etal. ; Stone, Timb. Com., 209-210; Winn, Timb. and their Uses, 16,46, 60,104,115; 
Barrel, Walnut in Amazonas, Yale Univ., School of Forestry, Trop. Woods No. 10 
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i 51-53; Bergstrom, From Nature’s Treasure Chest (Pub. Penrod, Jurden & Clar 
icinnati, Ohio, U.S.A.), No. 1; Brown, Atlas Com. Woods U.S. (1928), Pis. 24-25; 
Brush, Utilization of Black Walnut, U.S. Dept. Agri., Bull. No. 909,1921; Hough, Ameri¬ 
can Woods, Part I, No. 14; Part II, No. 35; Part VIH, No. 190; Part X, No. 233; Record, 
Walnut Woods, True and False, Yale Univ., School of Forestry, Trop. Woods No. 18 
(1929). 

Size and General Distribution. Deciduous trees or rarely shrubs with buds 
with few scales, lamellate pith, large, alternate, impari-pinnate, aromatic leaves 
with opposite, toothed or entire leaflets, monoecious flowers, the staminate in 
simple lateral, pendulous catkins, the pistillate in few-flowered, erect, terminal 
or lateral spikes, and drupaceous, ovoid, globose, or pyriform fruits consisting of 
a fleshy, indehiscent or rarely dehiscent husk enclosing a hard, longitudinally and 
irregularly rugose nut; seed solitary, 2-lobed, exalbuminous. Over 50 species of 
Juglans have been described of which approximately 15 are accepted by con¬ 
servative botanists at the present time. The genus is widely distributed in the 
Old World from south-eastern Europe to eastern Asia; in the New World it is 
represented by several species in temperate North America and the West Indies, 
and also extends from Venezuela to Peru in South America. J. regia, Linn, the 
Circassian walnut of Europe, enters the India flora as a large timber tree of the 
first class. 

Timber Species. 1 . «/. regia, Linn. 

General Features of the Wood. See under 'species’. 

Remarks. See under'species’. 


Juglans regia, Limi. 

References. Gamble, Man. Ind. Timb., 662; Parker, For. FI. Punj., 486; Kanjilal, 
For. FI. U.P., 392; Rodger, For. Pro. Burn., 51; Ind. For. Rec., ix, pt. v. 39; Nordlinger, 
Querschnitte, Bd. i; Pearson, Com. Guide For. Econ. Pro. Ind., 61, 128, 147; Troup, 
Silv. Ind. Trees, iii. 894-900; Troup, Ind. Woods and Uses, 171-172; Watt, Com. Pro. 
Ind., 700; Chun, Chin. Econ. Trees, 59-61; Boulger, Wood, 51, 84, 127, 294-295; Chalk 
and Rendle, Br. Hardwoods, 40-41; Howard, Timb. World, 300-304; Piccioli, Teen. 
Legno, 14, 27, 45,132, et al. ; Stone, Timb. Com., 209-210; Winn, Timb. and their Uses, 
60,115; Koehler, Guidebook Iden. Woods Used for Ties and Timbers, U.S. For. Pro. Lab. 
Bull. (1917), 52-53; Koehler, Iden. Furniture Woods, U.S. Dept. Agri., Misc. Cir. No. 66, 
53-55; Sudworth and Mell, Circassian Walnut, U.S. Dept. Agri., For. Service Cir. 
No. 212, 1913. 

Trade and Vernacular Names. Walnut. Vern. Beng. Alcrut , okhar ; Lepcha, 
Kdl ; Bhutia, Tagashing ; Burm. Thitcha ; Kc. Bu, buhk-rauvp ; Punj. Akrot, akhor , 
khor ; U.P. Hindi, Akhrdt, akhor , okhar ; Kumaon, Kharot ; Kashmir, Akhor , khor, 
krot , dun ; Persian, Charmaghz. 

Habit and Distribution. A very large tree, which in a wild state is found 
from 80 ft. to 100 ft. and even 120 ft. in height and up to 20 ft. in girth; Brandis 
says that exceptional trees have been measured up to 28 ft. in girth. It is found, 
however, more generally up to 10 ft. to 12 ft. in girth, with a 30ft. clean, cylindrical 
stem, both in the Western and Eastern Himalaya. As a cultivated tree it usually’ 
forms a short stout bole, some 10 ft. to 12 ft. long, with a large spreading crown. 
Found in the Himalaya from 3,000 to 10,000 ft. elevation, extending eastwards to 
the Darjeeling Hills and westwards to Afghanistan and Baluchistan, also in the hills 
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Cithern Burma. Extensively cultivated in the Himalaya and Khasia Hills of 
Lssam. The same species is found in Persia and cultivated in Europe. 

Supplies. Extraction from the hills is expensive and often difficult, especially 
in large sizes. The timber is either exported from Kashmir to the plains in 4 in. 
planks, or, when used for rifle stocks, as prepared half-wr oughts. Recently a trial 
consignment was extracted from the Jaunsar forests to Dhakpatta to test the 
market, in the shape of rough squares more or less in sleeper sizes. P. C. Kanjilal 
states that only small supplies are available from the United Provinces. Parker 
says that the tree is fairly common in moist places in the Hazara, Chamba and 
Bashahr divisions of the Punjab, but that extraction is expensive and involves 
long leads with mule or coolie transport. He says that to estimate the annual yield 
is difficult, but that 100 tons could certainly be procured. A note recorded in 1912 
by the Forest Economist is to the effect that the Hazara division can supply a 
minimum of 200 first-class trees per annum, of 30 in. diameter and over. According 
to E. O. Shebbeare the supply from Bengal is now very limited. The supply 
from Kashmir is very considerable, though reports vary as to the actual amount. 
W. Lovegrove, former Conservator of Forests, Kashmir, reported that the Kamraj 
forests could yield 400 trees, the Kashmir range 40 trees and the Muzaffarabad 
forests 300 annually. A more recent report states that at present extraction is only 
carried out to meet definite orders, such as that of the Government rifle factory, 
and that at least 40,000 c. ft. more timber could be supplied were the demand to 
arise. Rodger states that supplies from Burma are not a commercial proposition. 
The supply of burrs is now limited, as extraction in the past has been heavy, 
especially from Kashmir State, in which extensive leases were given in pre-war 
years. 

General, Characteristics of the Wood. Sapwood greyish-white, broad; 
heartwood greyish-brown with few or no markings or with darker streaks; the wood 
varies considerably in intensity of colour and in markings, and beautifully mottled 
stock can be obtained by selection; rather lustrous, working to a smooth surface 
under tools, without characteristic odour or taste, light (sp. gr. approx. 0*51), 
straight-grained, medium- and quite even-textured (wood semi-ring-porous). 

Structure of the Wood: 

Growth rings generally distinct with a hand lens (10 x) but relatively inconspicuous, 
clearly distinct in stained sections and delimited by a narrow, sharp line consisting of 
2-3 rows of thicker-walled, tabular fibres, even margined, 11-16 per inch. 

Vessels large to medium-sized and small, the orifices of the larger scarcely visible 
with the naked eye, largest at the beginning or through the central portion of the ring and 
grading gradually to smaller vessels toward the outer portion, open or plugged with tyloses, 
frequently with contiguous rays on one and occasionally on both sides, forming medium 
coarse, nearly straight vessel lines along the grain containing relatively sparse tylosic 
deposits, the majority solitary, less commonly in radial rows of 2-5 (mostly 2~3) or several 
in a radially aligned cluster, in general quite evenly distributed but locally unevenly dis¬ 
tributed, rather distant, 5-17 per mm. 2 ; vessel segments 430-940 /x long, medium thin- 
walled, truncate or abruptly or attenuately tailed at the ends, the largest 200-230 /x in 
diameter; perforations simple, nearly horizontal to oblique; inter-vessel pits numerous, 
orbicular to oval, with broad border and lenticular, horizontally aligned orifice, the maxi¬ 
mum diameter 8-11 /x; pits leading to contiguous rays several to each ray cell, oval to 
elliptical or somewhat angular, with fairly wide orifice and narrow or broad semi-border, 
the maximum diameter 8-12 /x; tyloses fairly abundant, solitary or several clustered, the 
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often arched in, and spanning the vessel cavity, light brown, thin-wal 
ening by reflected light, with simple pits; gummy deposits not observed. 

Parenchyma paratracheal, terminal, and metatracheal, in cambiform rows of 4-8 
units along the grain; (a) paratracheal parenchyma relatively sparse, confined to the 
immediate vicinity of the vessels and forming a narrow, uniseriate sheath which is fre¬ 
quently interrupted by rays and fibres contiguous to the vessel; cells strongly flattened 
to conform to the vessel wall, with maximum diameter of 45-55 /x; (6) metatracheal 
parenchyma abundant, (1) in part diffused through the fibrous tracts, (2) toward the outer 
margin of the ring exhibiting more and more of a tendency toward aggregation into con¬ 
centric, uniseriate, straightish, more or less interrupted lines which span the intervals 
between proximate rays or extend across several rays; number of lines approximately 
6-8 per mm.; cells roimded or flattened in the tangential plane, the maximum diameter 
27-33 fi‘, (c) terminal parenchyma forming a more or less continuous, uniseriate line on 
the outer face of the narrow band of tabular fibres terminating the growth ring; cells 
generally flattened in the tangential plane, with maximum diameter of 25-30 fx ; brown 
gummy infiltration abundant in all types of parenchyma; crystals wanting; starch 
deposits not observed (heartwood). 

Fibres non-libriform, medium coarse, more or less rounded in the transverse section 
and aligned in radial rows, in extensive tracts between the vessels and the rays which contain 
metatracheal parenchyma, the last 2-3 rows at the outer margin of the ring tabular and 
thicker-walled forming a narrow, sharply defined line delimiting the growth ring, fre¬ 
quently contiguous to the vessels, non-septate, non-gelatinous, 930-2,170 /x long, 27-33 /a 
in diameter; walls 3-4 /x in thickness; inter-fibre pits relatively abundant, largely con¬ 
fined to the radial walls, minute, bordered, oval and obliquely orientated, with slit-like 
orifice reaching to or beyond the pit cavity; fibre lumina empty. 

Rays medium fine to fine, appearing as fine, light brown lines with a hand lens (10 X) 
which are curved slightly in the vicinity of the larger pores, normally spaced (5-9 per 
mm.), separated by 3-11 fibres, frequently contiguous to the vessels, somewhat lighter 
than the background forming a low, inconspicuous fleck on the radial surface, 1-4 seriate, 
heterogeneous or nearly so, the largest 45-50 jx wide and up to 20 plus cells and 350 plus 
/x in height (max., 40 plus cells and 620 /x), very rarely united along the grain and then 
much higher; uniseriate rays seemingly as abundant as those of the polyseriate type; 
pits leading to contiguous vessels several to each ray cell, oval to elliptical or somewhat 
angular, with fairly wide orifice and narrow or broad semi-border, the maximum diameter 
8-12 /x; brown gummy infiltration fairly abundant in the ray tissue; crystals wanting; 
starch deposits not observed. 

Summary. A light, straight-grained, medium- and quite even-textured, semi-ring- 
porous, greyish-brown wood which is often figured or mottled with darker streaks; 
highly figured stock may be obtained by selection; featured anatomically by distinct but 
inconspicuous growth rings delimited by a sharp line consisting of 2-3 rows of tabular 
fibres, large to medium-sized and small vessels which are borne solitary and in short 
radial rows of several, attain their maximum size at the beginning or near the central 
portion of the ring, and grade gradually to smaller vessels near the outer margin, thin- 
walled vessel segments with simple perforations, fairly abundant, brown, ghstening 
tyloses, sparse paratracheal parenchyma in an interrupted, uniseriate sheath, terminal 
parenchyma in a uniseriate, more or less continuous line, and relatively abundant meta¬ 
tracheal parenchyma which in the middle and outer portion of the ring becomes aggre¬ 
gated into concentric, uniseriate, more or less interrupted lines, medium coarse, non- 
libriform, thin-walled fibres which appear more or less rounded in the transverse section 
and are aligned in radial rows, and medium fine to fine, normally spaced, 1-4 seriate, 
nearly homogeneous rays which form a low inconspicuous fleck on the radial surface; 
works especially well under tools and, owing to the ‘pigment’ figure of selected stock, 
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veneer and cabinet work; the wood par excellence for gunstoeks; the 
wide range through southern Europe and south-western Asia, and various varieties 
such as French, Italian, Circassian, &c., are recognized by the trade, each with purported 
specific characteristics; a valuable timber tree of the first class. 

Material. Gamble Specimen, No. 5756; Hand Specimen, source unknown, No. 503. 

Mechanical Properties. Wt. at 12 per cent, moisture content 33 lb. per c. ft. 
No strength figures for Indian-grown walnut are available, the reason for which 
probably is that the primary uses to which it is put do not depend on its strength 
but on its appearance, machining qualities, durability and relative lightness. It is 
moderately hard and very close-grained. 

Seasoning. Walnut timber requires care in seasoning, as, though warping and 
surface cracking are negligible, unless care is taken it develops fine deep splits. An 
air-seasoning experiment was carried out by the Forest Research Institute, Dehra 
Dun, in co-operation with the Divisional Forest Officer, Hazara, North-West 
Frontier Province, which proved that converting the logs as soon as possible after 
felling reduced splitting to the greatest extent, while girdling gave good results, 
though the danger of insect attack is thereby increased. Seasoning in the log or 
water seasoning resulted in considerably more splits developing (I?id. Fcrr. Rec., 
ix, pt. v, 39). Up to 1915 Indian-grown walnut was not accepted for rifle 
stocks by the Ordnance Department as the timber split excessively. A very careful 
investigation into the cause of this defect was carried out jointly by the Forest 
Economist, the Superintendent of the Rifle Factory, and the Chief Forest Officer, 
North-West Frontier Province, from which it was ascertained that much of the 
damage occurred in transit by train from the North-West of India to Calcutta. To 
overcome this difficulty steaming in kilns was resorted to in or near the forests, 
which proved completely successful and resulted in the adoption of Indian-grown 
walnut for army rifle stocks. The Conservator of Forests, Kashmir, reports that 
at the suggestion of the Rifle Factory officials they are now starting the practice 
of girdling before felling, but he does not state whether steaming is to be discon¬ 
tinued. Quite recently (1930), reports were received that the Kashmir walnut was 
not suitable for rifle stocks and samples were submitted to the Forest Research In¬ 
stitute, Dehra Dun, and also to the Forest Products Research Laboratory, Prince’s 
Risborough, England. From the samples submitted and from carefully recorded 
data submitted by the Ishapore Rifle Factory it was found that wide variations in 
specific gravity occurred in the samples and that the quality also varied very con¬ 
siderably. The complaints were based on the high percentage of failures which 
had occurred when the rifles were subjected to rapid firing tests. It is very probable 
that the cause of the trouble lay in faulty selection and to having steamed the half- 
wroughts at too high temperatures. 

Durability and Adaptability to Treatment. The timber is durable, 
especially under cover. Gamble records that in the Darjeeling Hills it was formerly 
more abundant and was extensively employed in building, some houses and notably 
the inspection house of the Cinchona Department at Rangbi having nearly all the 
woodwork made of it. Not the class of timber that requires antiseptic treatment. 

Working Qualities. It saws easily and few timbers stand up better to hig h 
speed machine work, while it lends itself in a marked degree to carving. It fi nish es 
to a smooth shiny surface and takes a high polish. A noticeable feature of walnut 
is that if heavily oiled, as when preparing rifle stocks, both the lighter coloured 
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darker varieties tone down to a uniform dull brown-red, the darker markings 
turning nearly black. It peels well on a rotary veneer cutter, finishing to a smooth, 
lustrous surface, after the logs have been soaked for 12 hours in water heated to 
120° F. The Forest Research Institute, Dehra Dun, was to have made walnut 
panels for the Legislative Assembly rooms in New Delhi, but had to turn down the 
proposal as when using casein glue it stained through the plyboards, while blood 
glues were not permissible and animal glues would not stand up to the climatic 
conditions to which the panels would be subjected. 

Uses, Present and Prospective. Walnut is used in India for rifle stocks, 
furniture, and carving; beautiful carved furniture made in Kashmir may be seen 
in many parts of the world. This wood was formerly much used for building in and 
round Darjeeling but now the supply is very limited. It is also used for lacquer 
work, ornaments, frames, and for making aeroplane propellers. At present the 
fashionable timber for use as furniture in England is home-grown walnut. At the 
Wembley Exhibition of 1924 the "King’s room’ was panelled with carved Kashmir 
walnut and His Majesty the King presented a Kashmir carved screen of great beauty. 
Some of the finest furniture produced is faced with sliced veneers from walnut 
burrs which have been exported to Europe and chiefly to France from Kashmir, 
Hazara, Armenia, Asia Minor and Persia. Their export is still carried on but on 
a smaller scale as the burrs available in the forests are now very much reduced in 
number. A most valuable timber and well worth cultivating in more accessible 
localities. 
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References . See under 4 Genus 5 . 

This is a monotypic family embracing but the one genus Casuarina , Forst. 
For information as to the botanical characters, number and distribution of species, 
and characteristics of the casuarina woods, see under 'Genus’. 

CASUARINA, Forst. 

References. Brandis, Ind. Trees, 620-621; Gamble, Man. Ind. Timb., 665- 
667; Hooker, FI. Br. Ind., v. 598; Den Berger, Proof. Bosch., Java, Med. xi. 14-18; 
xiii. 12-13; Heyne, Nutt. Planten, 2 Druk, I. 514-516; Ridley, FI. Mai. Penin., iii. 371- 
372; Schn., Com. Woods Phil., 97-98; Whitford, Phil. For., ii. 27-28; Baker, Hardwoods 
Austr., 368-378; Baker, Cab. Timb. Austr., 147-152; Penny, Tasmanian Forestry, 2nd 
ed. (1910), 19 ; Swain, Timb. and For. Pro. Queensland, 207-208, 265-266, 292-295, 
364-365, 376-377; Boodle and Worsdell, Comp. Anatomy of the Casuarineae, &c., Ann. 
Bot. (England), viii (1894), 231-264; Boulger, Wood, 232-233; Chalk and Rendle, Br. 
Hardwoods, 33; Howard, Timb. World, 257; Piccioli, Teen, Legno, 269-270; Stone, 
Timb. Com., 212-215; Winn, Timb. and their Uses, 46-47; 112, 218, et aL; Houlbert, 
C., Recherches sur le Bois secondaire des Apetales, Ann. des Sci. Nat., Bot., xvii, Nos. 
1, 2, 1893; Lecomte, H., Bull, de la Soc. Bot. de France, viii. 1886; Treub, Sur les 
Casuarinees et leur place dans le Syst. Nat., Ann. Jard. Bot. Buitenzorg, x. 145; 
Moeller, Holzanat. (1876), 19-20, 315; Jeffrey, Anatomy of Wood, Univ. of Chicago 
Press, U.S.A. (1917), 77-91, 384-385; Solereder, Syst. Anat. Dicots., ii. 786, 1066; 
Engler u. Prantl, iii, No. 1, 16-19. 

Size and General Distribution. Leafless trees, rarely shrubs, with the habit 
of horsetails (Equisetum spp.), with tough woody branches, plumose conifer-like 
foliage consisting of cylindrical, grooved, jointed, green branchlets, the intemodes of 
which end in a sheath of connate subulate scales; unisexual monoecious or dioecious 
flowers, the staminate monandrous in whorls in terminal spikes of short-toothed 
cups, each with two bracteoles, the pistillate in ovoid or globose heads, and oblong 
or globose strobilaceous fruits consisting of the accrescent indurated bracts and 
bracteoles, which form 2-valved cavities enclosing flat, winged achenes. Casuarina 
consists of upwards of 30 species and is mainly Australian, a few species occurring in 
Malaya and Polynesia. Of these C. equisetifolia , Forst., is the best known and most 
widely distributed. This was originally indigenous on sandy shores and sand dunes 
along the coasts of Bengal, Burma, the Andamans, the Malay Peninsula and Archi¬ 
pelago, North Australia and Queensland, and the islands of the Pacific. It is now grown 
in plantations along the coasts of India and elsewhere in the tropics for fuel, poles, 
&c., and farther inland as an ornamental and avenue tree. Casuarina species thrive 
in sterile sandy soils and are particularly valuable for afforesting beaches and 
shifting sand dunes, serving to inhibit wind erosion and producing excellent firewood. 

Timber Species. 1. C. equisetifolia , Forst. 

General Features of the Wood. See under'Species’. 

The woods of this aberrant genus vary considerably in colour, ranging from 
flesh-pink and pale mauve through shades of rose-red and lurid red to reddish- 
brown, dark brown, or chocolate-brown; sapwood is generally distinguishable and 
this may be sharply delineated from the heartwood or merge gradually into it. All 
of these timbers are unusually hard and heavy, and more or less refractory under 
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,tooM The grain is straight in most species; in consequence the wood is generally 
readily fissile in the radial direction, but it is often difficult to split in the tangential 
plane; wavy-grain is not at all infrequent in some species. Fine texture prevails 
throughout the group, but the texture is often uneven owing to the presence in the 
majority of these woods of extremely large rays. 

Growth r ings are wanting or, if present, are usually ill-defined and scarcely 
discernible; in general, the trees are of fast growth. The vessels range from medium¬ 
sized to small or very small, and are often accompanied by tracheids; they are 
solitary or, less commonly, in short radial rows, and more or less of a tendency is 
manifested toward grouping in irregular, radial, or diagonal strings of a half-dozen 
or more; the smaller vessels not infrequently exhibit spiral or reticulate markings; 
simple vessel perforations are always present but these are generally accompanied 
by perforations of the latticed type. The parenchyma is grouped in narrow, more 
or less continuous, concentric lines in a characteristic manner; the lines have no 
obvious relation to the pores and are separated by wider bands of dense tissue. 
The fibres are fine and are arranged in radial rows; they are unusually thick-walled 
and the inner layer is sometimes gelatinous; the inter-fibre pits are always bordered. 
The rays constitute the most striking anatomical features of these timbers; two 
types are generally present: (1) narrow, low, simple rays of the sort which feature 
most woods; (2) accompanied in the great majority of cases by large, compound or 
aggregate rays which often measure an inch or more in height along the grain and 
to which the handsome oak-like ( Quercus ) ray fleck is traceable (henoe the name, 
oak, which is applied to these woods in Australia). The size and spacing of these 
large rays vary considerably in the different species; in one instance (C. Cambagei, 
R.T.B.) they are entirely wanting. 

Remarks. An aberrant genus producing unusually hard and heavy, generally 
straight-grained, pinkish, reddish, reddish-brown, or dark brown woods which 
season with difficulty and are more or less refractory under tools; some of these 
woods have large rays which produce a handsome oak-like fleck on the quarter; 
the trees thrive in sandy soils and are particularly valuable for afforesting 
beaohes and shifting dunes. 

Casuarina equisetifolia, Forst. 

Syn. Casuarina muricata, Roxb. 

References Gamble, Man. Ind. Timb., 665; Talbot, For.FI. Bom., ii, 536; Parkin¬ 
son, For. FI. Andam., 256; Rodger, For. Pro. Burm., 51; Brandis, Ind. Trees, 620-621; 
Hooker, FI. Br. Ind., v. 598; Pearson, Com. Guide For. Econ. Pro. Ind., 36,132; Troup, 
Silv. Ind. Trees, iii. 900-908; Troup, Ind. Woods and Uses, 107-108; Foxw., Com. Woods 
Mai. Penin., 122-123; Ridley, FI. Mai. Penin., iii. 372; Foxw. Timb. Br. N. Bor., ii. 22, 
58; Brown, Min. Pro. Phil. For., iii. 179; Sohn., Com. Woods Phil., 97-98; Whitford, 
Phil. For., ii. 27; Kanehira, Anat. Char. Form. Woods, 216-217; Baker, Hardwoods 
Austr., 370; Swain, Timb. and For. Pro. Queensland, 315; Unwin, W. Afr. For. and 
Forestry, 122,148,173; Rock, Omam. Trees Haw., 61-62; Boulger, Wood, 233; Jeffrey, 
Anatomy of Wood, Univ. of Chicago Press, U.S.A. (1917), 78,88, 90. 

Vernacular Names. Andam. & Burm. Tinyu, pinle-kabvx ; Bom. Mar. Sura ; 
Mad. Tam. Clwulc ; Tel. Serva, chavuku . 

Habit and Distribution. A tall tree with a long straight stem, which is often 
buttressed at the base in older trees. Trees may be found up to 6 ft. girth and over, 
but it is more usually found 2 |t. to 4 ft. in girth. There was a plantation standing 
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le seashore at Karwar in the West Kanara Division of Bombay which in 1908 
was 43 years old ; the average height of the trees was 112 ft., with clear stems 30 ft. 
to 40 ft., and the average girth only about 3£ ft. There are also fine trees, very 
similar in size to those at Karwar, but of greater girth, at Kyaukpyu in Arakan. 
In plantations the tree is generally not allowed to grow to large sizes as it is more 
profitable to work the woods on ashort rotation. Foundround the Bay of Bengal, along 
the Chittagong, Arakan and Tenasserim coasts, the west coast of the North Anda¬ 
man and Little Andaman. Also f o und wild in the Malay Archipelago, North Australia 
and Queensland. Cultivated all over India, except in the north-western Punjab. 

Supplies. Moderate supplies can be procured from the Andamans and the 
same remark applies to Tenasserim. Very extensive plantations have been created 
along the Nellore Coast in Madras which cover several thousand acres. Similar 
plantations have been made in the Karwar, Kumpta and Ankola Ranges of the 
West and South Kanara divisions of the Bombay Presidency (covering about 
2,600 acres), the working plan for which was made in 1908. These plantations and 
those in Nellore are primarily worked for fuel. 

General Characteristics of the Wood. Sapwood pale brown merging 
gradually into the heartwood or sharply demarked from it; heartwood light to 
dark reddish-brown, often with irregular belts of darker colour towards the centre 
of the log, turning dull brown with age; working to a smooth surface but requiring 
sharp tools, without characteristic odour or taste, heavy to very heavy (sp. gr. 
088 to 0-95), straight-grained or evenly short-waved in the radial plane, medium 
fine- to fine- and even-textured. 


Structure of the Wood: 

Growth rings scarcely distinct or wanting; when present, delimited by a springwood 
zone with few or no lines of zonate parenchyma, 3-6 per inch; the irregular belts of darker 
tissue which are sometimes present in the wood bear no relation to seasonal increments ; 
the trees are of fast growth. 

Vessels medium-sized to small and very small, the orifices of the larger appearing 
white punctate with the naked eye, exhibiting little or no variation in size correlated with 
seasonal growth, open or occasionally with tyloses or occluded with yellowish-white 
deposits, with contiguous rays on one and frequently on both sides, forming fine, close, 
straightish vessel lines along the grain which are empty or contain sparse tylosic deposits 
or yellowish-white deposits, solitary for the most part and oval in the transverse section, 
rarely 2 contiguous in the tangential plane or in the diagonal plane, in general quite 
evenly distributed but locally unevenly distributed in irregular, radial or diagonal strings 
of a half-dozen or more which recall the grouping of the pores in the woods of the Gutti- 
ferae, 7-21 per mm. 2 ; vessel segments 170-600 g long, medium thick-walled, truncate or 
abruptly or attenuately tailed at the ends, the largest 190-215 fx in diameter; per¬ 
forations simple or rarely scalariform with 5-12 bars which in some cases are joined by 
secondary cross bars, nearly horizontal to oblique; inter-vessel pits few (vessels solitary), 
small, oval, with wide border and linear lenticular, oblique orifice, the maximum diameter 
6-7 ix ; pits leading to contiguous tracheids and fibres in vertical strips, similar in shape 
and size, but the orifice usually more oblique; pits leading to contiguous rays very numerous 
to each ray cell, minute, crowded and appearing punctate, orbicular to linear-elliptical and 
variously orientated, with or without narrow semi-border, with maximum diameter of 3-4 g; 
tyloses present in some vessel cavities, unusually small, forming smut-brown masses of 
limited volume partially occluding the vessels; dark orange-brown gummy infiltration 
occasional, generally in parietal lumps; yellowish-white deposits frequently present. 
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acheids paratracheal, sparse, restricted to occasional cells contiguous to the vessels 
and passing over through transition forms into libriform fibres, 500-800 y long, 27-35 y 
in diameter, thick-walled, with numerous small, bordered pits with linear-lenticular, 
oblique orifice. 

Parenchyma zonate, in concentric, narrow, somewhat sinuous and ragged, more or 
less continuous or interrupted bands which bear no obvious relation to the vessels; bands 
1-4 (mostly 1-2) seriate, wanting or few and widely spaced in the springwood, more 
numerous and closer (4-5 per mm.) and separated by 8-20 (usually 10-14 fibres) in the 
summerwood; cells angular, frequently rectangular and then tangentially orientated, 
thick-walled, with maximum diameter of 20-25 y, in cambiform rows of 4-10 units along 
the grain, some of which are divided by transverse walls into series of loonies containing 
solitary crystals; dark orange-brown gummy infiltration abundant, mostly granular; 
starch deposits present in the wood near the bark. 

Fibres libriform, fine, angled in the transverse section and aligned in radial rows, 
forming extensive dense tracts between the vessels and the rays which are more or less 
dissected by the narrow bands of zonate parenchyma, non-septate, non-gelatirious but fl 
the walls frequently stratified, 500-1,670 y long, 17-20 y in diameter, unusually thick- 
walled (4-7 y) ; inter-fibre pits very numerous, most abundant on the radial walls, oval, 
bordered, with linear-lenticular oblique orifice, the maximum diameter 6-7 y\ fibre- 
lumina empty. 

Rays 1 not distinct with the naked eye (#), appearing as very fine whitish lines with 
a hand-lens, quite close (ll-14per mm.), separated by2-12 fibres, frequently contiguous to 
the vessels, somewhat darker than the background and very variable in height, and forming 
a fine, inconspicuous fleck on the radial surface, 1-4 seriate, homogeneous or nearly so, 
the largest 35-40 y wide and up to 20 plus cells and 400 plus y high (max., 36 cells and 
790 y) ; the rays often have long uniseriate margins (t) along the grain and rarely unite ; 
pits leading to contiguous vessels very numerous to each ray cell, minute, crowded and 
appearing punctate, orbicular to linear-elliptical and variously orientated, with or with¬ 
out narrow semi-border, with maximum diameter of 3-4 y; dark orange-brown gummy 
infiltration relatively abundant in the ray tissue; crystals wanting; starch .deposits 
present in the wood near the bark. 

Summary . A heavy to very heavy, straight- or somewhat wavy-grained, medium 
fine and even-textured, dull reddish-brown or brown wood; difficult to season and re¬ 
fractory under tools; trees of fast growth but the seasonal increments in the wood not 
evident or scarcely distinct; featured further anatomically by medium-sized to small or 
very small vessels which are solitary for the most part, are grouped in irregular, radial 
or diagonal strings of half a dozen or more, exhibit little or no variation in size correlated 
with seasonal growth, and frequently contain yellowish-white deposits, vessel segments 
with simple and latticed perforations with 5-12 bars, zonate parenchyma in concentric, 
narrow, somewhat sinuous and ragged, more or less continuous or interrupted lines which 
are distant or close and bear no obvious relation to the vessels, fine libriform thick-walled 
fibres in extensive tracts, and very fine, close, 1-4 seriate, homogeneous rays which form 
a low inconspicuous fleck on the radial section; anatomically the wood exhibits remark¬ 
able structural resemblance to certain timbers of the Guttiferae (see Mesua and Poetilo* 
neuron in Volume I); the woods of Casuarina are of further interest structurally in that 
certain species have retained the primitive ‘aggregate’ type of ray while in others the 
wood has progressed so far evolutional^ that compound rays of the oak (Quercus) type 

1 Schneider (loe. cit.) reports two kinds of rays as occurring in this species, very fine and very 
broad rays, the latter widely scattered. Swain (loc. cit.) states that the prominent rays of the Casuari- 
naceae are subdued in this species, by their paleness, to mere stripey blurs. Large rays of the type 
described by Schneider and Swain were not present in the Indian-grown samples of this wood which 
were examined and hence no mention is made of them in the anatomical description. 
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suited on the one hand and simple rays, which feature most dicotyledon 
i on the other, the whole series of ray development still being evident in the various 
species; G. equisetifolia is an Indian timber tree of the second class which has been profit¬ 
ably propagated for firewood in regions where the conditions are inimical to more valu¬ 
able species. 

Material. Gamble Specimens, Nos. 5872, 5936. 

Mechanical Properties. Wt. at 12 per cent, moisture content 56 lb. per c. ft. 
(Nellor, Madras); 61 lb. per o. ft. (Tinnevelly, Madras). A very strong hard timber. 
Professor Everett carried out tests at the Civil Engineering College, Sibpur, which 
gave the following results: 


Transverse strength, in lb. per sq. in. 



Modulus of 

Crushing strength 

Breaking 

elasticity or 
Young's modulus. 

parallel to grain , 

strength. 

in lb. per sq. in. 

14,650 

2,193,000 

9,500 


The figure for transverse strength is very similar to that for Burma teak, while 
the modulus of elasticity at 2,193,000 compares favourably with that of teak at 
1,830,000. In compression strength parallel to the grain, the timber of Casuarina 
is approximately 18 per cent, stronger than that of teak. 

Seasoning. A most difficult timber to season as it develops large deep splits, 
which, if the timber is left in the log, often extend far up the stem and penetrate 
to the centre. No records or results of experiments are available as to how best to 
carry out seasoning, but water seasoning would be well worth trying, followed by 
conversion arid slow seasoning in close piles, well protected from dry winds and the 
direct rays of the sun. 

Durability and Adaptability to Treatment. Moderately durable under 
cover and in contact with or in water, but not durable in exposed places or in con¬ 
tact with the ground. It has never been antiseptically treated. 

Working Qualities. Saws with some difficulty and very difficult to work by 
hand. It can with care be brought to a hard smooth surface, which takes a good 
polish. When used for other purposes than fuel it is generally used in the round 
as spars and poles. 

Uses, Present and Prospective. A very valuable fuel wood, and it is for 
this purpose that it is generally cultivated. It is used in the round in poor class 
houses as posts and rafters and frequently as masts in native craft on the West 
Coast. H. M. A. Cooke writes that it is used in the Kolar Gold Fields as mine props, 
of 3 in to 4 in. diameter, for which, he says, it is excellent. It is also employed for 
lagg ing galleries and cleft for preparing sledge-hammer shafts. Troup gives its use 
for oars, yokes and felloes of wheels. A valuable species which grows well in very 
sandy places on the sea coast where few other species can thrive. 
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References. Brandis, Ind. Trees, 621-624; Gamble, Man. Ind. Timb., 667-671 
(Cupuliferae, Tribe Betuleae); 684-685 (Cupuliferae, Tribe Coryleae); Hooker, FI. Br. 
Ind., v. 598-600 (Cupuliferae, Tribe Betuleae); 625-626 (Cupuliferae, Tribe Coryleae); 
Lecomte, Bois Indo-Ch., 33; Kanehira, Anat. Char. Form. Woods, 217-229 (Cupuliferae 
in part); Kanehira, Iden. Imp. Jap. Woods, 59-71 (Cupuliferae in part); Chun, C hin 
Econ. Trees, 68-79; Chalk and Rendle, Br. Hardwoods, 11, 15, 23, 25; Stone, Timb. 
Com., 215-224; Boubier, Anat. syst. de Betulacees-Corylacees, Malpighia (1896), 349- 
436; Houbert, Bois See. dans les Apetales, Th4se, Paris (1893), 132-154; Moeller, Holza- 
nat., Denkschr. Wiener Akad. (1876), 20-25; Solereder, Holzstr. (1885), 250-259; Brown, 
Atlas Com. Woods U.S. (1928), Pis. 27, 28, 29; Hough, American Woods, Part I, No. 17, 

Part II, Nos. 41,42, et al. ; Record, Timb. Trop. Arner., 119-111; Sargent, Woods of U.S. 
(1885), 95-99; Solereder, Sys. Anat. Dicots., ii. 791, 1,066; Engler u. Prantl, iii, No. 1, 
38-46. 

Deciduous trees or shrubs with alternate, simple, penninerved, usually serrate 
leaves, monoecious or rarely dioecious flowers, the staminate in catkins, the pistil¬ 
late in clusters, spikes, or catkins, and small, nut-like or samaroid, 1-seeded fruits. 

The Birch family includes 6 genera and over 100 species, and is restricted to the 
temperate and colder regions of the northern hemisphere. 

Betula, Toum., after which the family is named, is the most important genus. 
Several species are valuable timber trees which produce hard, heavy, even-tex¬ 
tured, non-ornamental woods, used for cabinet work, furniture, fuel, &c., or some¬ 
what softer woods, suitable for turnery. B. lutea Michx., the yellow birch, and 
B. lenta, Linn., the sweet birch, both of eastern North America, may be cited as 
illustrative of the first group, while the wood of the smaller New England grey 
birch, B. populifolia Marsh., which is comparable to the two Indian Betula timbers 
subsequently described in this Manual, is made into spools, shoe pegs, pill boxes, 
thermometer- and hydrometer-cases, &c. The white birches (B. alba, Linn., B. 
papyrifera, Marsh.) are striking and bizarre trees because of their chalky, papery 
bark; they are grown extensively as ornamental trees and also produce a light, 
medium hard grade of timber. Oil of birch, which resembles oil of winter-green in 
many respects and consists of almost pure methyl salicylate, is obtained from the 
bark of the sweet birch; this is largely used as a flavouring extract and has some 
medicinal value. In Russia birch tar or ‘ daggett ’ is made by the dry distillation of 
the wood and bark of B. alba, Linn.; this is a viscous substance which is used in 
the manufacture of axle grease and a dark-coloured soap of the same name, and to 
which the pleasant odour of Russian leather is said to be traceable. The filbert 
nuts of commerce are produced by Corylus Avellana, Linn., which is likewise pro¬ 
pagated ornamentally in several varieties (red or yellow foliage); A. glutinosa, 
Gaertn., and allied species are medium-sized timber trees of local importance in 
the regions where they abound, and shrubby forms of Alnus often cover extensive 
tracts in cool regions in the northern hemisphere. Carpinus, Tourn., and Ostrya, 
Scop., embrace a relatively small number of tolerant weed trees or shrubs of no 
significance from the timber standpoint, but which are occasionally propagated as 
ornamental trees. 

The woods of this family range from white or pinkish-, reddish-, or yellowish- 

E e 



MiNisr^ 


h )i BETULACEAE 

• v J *) 

\^ <WItife4hrough shades of light brown, reddish-brown, or dark brown; 

distinct in some species and lacking in others. The hardness and weight fluctuate 
between wide extremes; the light and spongy woods of Alnus and Corylus, Toum., 
can be readily dented with the finger-nail and may be taken as illustrative of the 
lower end of the scale, while the other extreme is presented by the hard, heavy, and 
tough woods of Carpinus and Ostrya. The grain fluctuates from straight in the 
readily fissile woods ( Betula ) to fibrous (shallowly and irregularly interlocked) in 
the tough hornbeams ( Carpinus and Ostrya spp). All of these timbers are medium 
fine or fine-textured. 

Although the woods of this group are diffuse in all instances the growth rings 
are distinct; in some species the seasonal increments are delineated by terminal 
parenchyma, in others by denser fibrous tissue near the outer margin, in yet still 
others by both; in those woods with large rays, the rings are strongly indented 
where they are crossed by these structures and hence are sinuate-margined; dis¬ 
continuous rings occur in Ostrya virginiana (Miller) Koch. The vessels range from 
medium-sized to small or very small, and are frequently grouped in radial rows of 
two to a half-dozen or more, less commonly in double rows; the perforations may 
be scalariform with 6-30 bars, simple, or both types may occur in the same wood; 
tertiary spirals have been reported in certain species of Carpinus, Ostrya, and 
Corylus. The parenchyma may be sparse and diffused, or fairly abundant and then 
exhibiting more or less of a tendency in the outer portion of the rings towards 
zonation in narrow lines; terminal parenchyma is present in some species and 
absent in others. The fibres range from coarse to medium fine, and may have a 
wide or narrow lumen; the inter-fibre pits are small and bordered. The wood rays 
are 1-few seriate in all cases and range from homogeneous to somewhat hetero¬ 
geneous ; in Carpinus, Corylus, and Alnus, two types of rays can generally be dis¬ 
tinguished, small narrow rays of the usual type, accompanied at close or wide 
intervals by aggregate rays which may extend a half-inch or more along the grain 
and appear in transverse sections of the wood as congeries of narrow rays separated 
by fibrous tissue; as previously noted, the annual rings dip sharply where they 
cross rays of this type. Pith flecks are sometimes present. 

The Betulaceae are represented in British India by 4 genera and 8 or 9 species. 
Two species of Betula are timber trees of some importance, and the same holds for 
the genus Alnus. 

BETULA, Toum. 

References. Brandis, Ind. Trees, 622-623; Gamble, Man. Ind. Timb., 668-669; 
Hooker, FI. Br. Ind., v. 599-600; Watt, Com. Pro. Ind., 131; Kanehira, Iden. Imp. Jap. 
Woods, 61-63; Chun, Chin. Econ. Trees, 76-79; Boulger, Wood, 141-143; Chalk and 
Rendle, Br. Hardwoods, 15; Howard, Timb. World, 29-31; Piccioli, Teen. Legno, 5, 12, 
66, 105,163,180, et al. ; Stone, Timb. Com., 215-217; Winn. Timb. and their Uses, 4, 18, 
23,101,106, et al. ; Brown, Atlas Com. Woods U.S. (1928), Pis. 27, 28; Hough, American 
Woods, Part I, No. 17; Part H, Nos. 43, 95; Part III, No. 70; Part IV, No. 95; Part X, 
No. 236; Koehler, Guidebook Iden. Woods Used Ties and Timbers, U.S. For. Pro. Lab. Bull. 
(1917), 53-55; Koehler, Iden. Furniture Woods, U.S. Dept. Agri., Misc. Cir. No. 66 (1926), 
41-43; Maxwell, Uses of Com. Woods U.S., U.S. Dept. Agri., Bull. No. 12,1913; Sargent, 
Woods of U.S. (1885), 95-97. 

Size and General Distribution. Deciduous trees or shrubs with alternate, 
simple, generally ovate, serrate or dentate or lobulate leaves with few or many 
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Photomicrograph by H. P. Brown 
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tracts, each subtending three flowers, the staminate catkins cylindrical formed in 
the autumn, and remaining upright during the winter, at length pendant, the 
pistillate oblong or cylindrical with trifid bracts, and fruits consisting of the ripened 
pistillate catkins which are strobilaceous in some species and disintegrate at 
maturity frojn the top to set free the minute, oval or obovoid, compressed, winged 
nuts. Betula is restricted to the northern hemisphere and embraces about 40 
species. The genus is widely distributed in the Old World from the Arctic Circle 
to southern Europe, the Himalaya, China, and Japan, and extends in the New 
World into southern United States. Some species form extensive forests in the 
north or cover high mountain slopes, and many are timber trees of varying impor¬ 
tance. Three species are included in the Indian flora, 2 of which are timber trees of 
commercial significance. 

Timber Species. 1. B. alnoides , Ham.; 2. B. cylindrostachys , Gamble. 

General Features of the Wood. Colour ranging from white or pinkish- 
white through shades of grey or light greyish-brown to a uniform light reddish- 
brown, light brown, or dark brown tinged with red, the darker sorts the hardest and 
heaviest; sapwood present or wanting; when present, nearly white or pale yellow¬ 
ish- or brownish-white, distinct from, or merging into, the heartwood; more or less 
lustrous (especially on the radial surface) when first exposed, but tending to become 
dull with age, working to a smooth surface under tools, without characteristic 
odour or taste, light to heavy (sp. gr. 0*55-0-70), soft and weak to moderately hard 
or hard and strong, straight-grained, medium fine to fine- and even-textured. 
Growth rings distinct but relatively inconspicuous (wood typically diffuse-porous), 
usually sharply delineated by narrow light lines of terminal parenchyma, generally 
narrow (trees slow growing). Vessels medium-sized to small or very small, the 
orifices appearing white-punctate with the naked eye, the majority solitary, in 
short radial rows, or in short double rows, quite evenly distributed and exhibiting 
no wide variation in size within a growth increment; vessel segments thin-walled, 
with scalariform perforations of 6—15 thin bars; inter-vessel pits minute. Paren¬ 
chyma paratracheal, metatracheal. and terminal; (a) paratracheal parenchyma 
s Parse, restricted to occasional cells contiguous to the vessels; (b) metatracheal 
parenchyma sparse to very abundant, diffused through the fibrous tissue or in 
short broken tangential lines; (c) terminal parenchyma in a 1-several seriate line 
delineating the growth ring. Fibres non-libriform to semi-hbriform, angled in the 
transverse section and more or less aligned in radial rows, non-septate, with minute 
bordered pits. Rays fine, medium distant to close, 1-few seriate, homogeneous or 
heterogeneous, forming a low inconspicuous fleck on the radial surface; g umm y 
infiltration sparse to copious in the longitudinal and ray parenchyma. Medullary 
spots or pith flecks, traceable to the occluded mines of cambial borers, frequent in 
some species. 

Remarks. Straight-grained, fine and even-textured, non-figured woods which 
vary considerably in weight, hardness and durability; the softer sorts are em¬ 
ployed for turnery, shoe lasts, shoe pegs, &c., and the harder heavier kinds are 
suitable for furniture, flooring and fuel. 
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MACROSCOPIC KEY TO COMMERCIAL SPECIES 
The two species of Betula herein described cannot be separated with certainty 
at low (10 X) magnifications. The wood of B. cylindrostachys , Gamble, is somewhat 
darker in colour, and heavier and harder than that of B. alnoides, Ham. The rings 
of the first-named species are also usually wider (the tree grows at lower elevations), 
the metatracheal parenchyma is generally more abundant, and the rays are some¬ 
what wider and higher along the grain. 

MICROSCOPIC KEY TO COMMERCIAL SPECIES 
1. Line of terminal parenchyma 1-5 (mostly 3) seriate; broadest rays 4- 
seriate and 40-50 fi wide, the tallest less than 550 fi in height along the 
grain .......... B. alnoides 

1. Line of terminal parenchyma 1-4 (mostly 1-2) seriate; broadest rays 5-6 
seriate and 60-70 y wide, the tallest more than 550 p in height along the 
grain . . . . . . . . B. cylindrostachys 

Betula alnoides, Ham. 

References. Gamble, Man. Ind. Timb., 669; Kanjilal, For. El. U.P., 396; Parker, 
For. FI. Punj., 493; Troup, Silv. Ind. Trees, iii. 910; Watt, Com. Pro. Ind., 131. 

Vernacular Names. Ass. Khasia, Dinglem ; Beng. Lepcha, Hlomnli ; Nepal, 
saur, saner, saver ; Burm. Kc. Layang ; Punj. Sheori, shagru ; IJ.P. Hindi, Philj- 
pattra, haur , shaul ; Jaunsar, Puzala; Tehri-Garhwal, Kunis , utis ; Kumaon, 
Bamitis , payan-utis , haoul. 

Habit and Distribution. A moderate-sized to large tree, with a straight stem, up 
to 40 ft. to 50 ft. in length and 4 ft. to 5 ft. in girth. Found from the Ravi eastwards, 
through the United Provinces, Nepal and Bengal to the Khasia Hills in Assam, at 
3,000-5,000 ft. elevation and again at 5,000-6,000 ft. in the Kachin and Shan 
Hills of Burma. 

Supplies. This is the common birch of the Himalaya and is closely allied to 
B. cylindrostachys of the Eastern Himalaya. Fairly common in the Simla and 
Bushahr divisions of the Punjab, and in the Jaunsar and Tehri forests of the United 
Provinces; probably each of these divisions could supply from 30 to 50 tons annu¬ 
ally. Common in parts of Bengal; the estimated out-turn from the Kalimpong 
division of that province is put at 30,000 c. ft. per annum, in logs up to 50 ft. in 
length, and 4 ft. 9 in. mid-girth. 

General Characteristics of the Wood. Sapwood generally distinct from 
the heartwood, white or nearly so-, wide; heartwood light greyish-red to pinkish- 
grey when first exposed, ageing to light greyish-brown or grey and often with a 
faint purplish cast, often irregular in contour; lustrous (especially on the radial 
surface) when first exposed but tending to lose its lustre with age, working to a 
smooth surface under tools, without characteristic odour or taste, light to moder¬ 
ately heavy (sp. gr. 0*50—0-65), straight-grained, medium fine- and even-textured. 

Structure of the Wood : 

Growth rings distinct but relatively inconspicuous, delimited by a fine, sharply 
delineated, light line of terminal parenchyma, variable in width in different samples, 
7-28 per inch. 

Vessels medium-sized to small and very small, the orifices of the larger appearing 
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. wffite-punctate with the naked eye, in the narrower rings largest at the beginning of the 
ring and grading rather abruptly to very small vessels toward the outer margin, in broad 
rings largest near the inner third of the ring, grading gradually to very small vessels at 
the outer margin, and relatively small at the beginning of the ring, open, frequently with 
contiguous rays on one and rarely on both sides, forming fine, close, straight vessel lines 
along the grain, for the most part solitary and in radial rows of 2-4 (mostly 2-3) the units 
of which are often variable in size, occasionally in longer rows or in double rows, quite 
evenly or somewhat unevenly distributed, 3-30 per mm. 2 ; vessel segments fairly long 
(510-1,450 ft), medium thin-walled, abruptly or attenuately tailed at the ends, the largest 
185-200 /x in diameter; perforations scalariform, oblique, with 6-13 thin, occasionally 
branched bars separated by much wider spaces; inter-vess< l pits numerous, crowded, 
orbicular to oval or angular through crowding, with broad border and narrow, linear- 
lenticular orifice, the maximum diameter 4-7 ft; pits leadif g to contiguous rays numerous 
to each cell, similar to the inter-vessel pits but slightly sm .ller, the maximum diameter 
4-6 ft; tyloses wanting; gummy inclusions not observed. 

Parenchyma paratracheal, metatracheal, and terminal, in eambiform rows of 4- 8 
units along the grain; (a) paratracheal parenchyma sparse, restricted to occasional cells 
and wanting from many vessels, flattened to conform to the vessel walls, with maximum 
diameter of 38-45 ft; (6) metatracheal parenchyma relatively abundant, diffused through 
the fibrous tracts; cells solitary or rarely 2-several contiguous in the tangential plane, 
strongly angled, with maximum diameter of 30-40 ft; ( c) terminal parenchyma forming 
a narrow, quite even, somewhat undulate, 1-5 (mostly 3) seriate, light brown line; cells 
arranged in radial rows, angular and generally flattened in the tangential plane, the maxi¬ 
mum diameter 30-37 ft; infiltration sparse in all types of parenchyma, light brownish- 
yellow, finely globular; crystals wanting; starch deposits not observed. 

Fibres non-libriform to semi-libriform, medium coarse, somewhat angled in the 
transverse section and more or less aligned in radial rows, frequently contiguous to the 
vessels, forming extensive tracts between the vessels and the rays besprinkled with 
metatracheal parenchyma, non-gelatinous, non-septate, 765-2210 jx long, 38-43 fi in 
diameter; walls 4-6 fi thick; inter-fibre pits abundant, minute, nearly orbicular, bor¬ 
dered, with steeply oblique orifice reaching well beyond the margin; infiltration not 
observed. 

Bays appearing fine with a hand-lens (10 x), normally spaced (5-9 per mm.), sepa¬ 
rated by 1-12 (mostly 3-8) rows of fibres, somewhat darker than the background forming 
a fine low inconspicuous fleck on the radial surface, 1-4 (mostly 1-3) seriate, homogeneous 
to somewhat heterogeneous, the largest 40-50 ft wide and 15 plus cells and 350 plus ft 
(max., 27 cells and 520 ft) high; pits leading to contiguous vessels numerous to each ray 
cell, orbicular to oval, with medium broad or broad semi-border and narrow, linear- 
lenticular orifice, the maximum diameter 4-6 ft; infiltration abundant in the ray 
cells, light brownish-yellow, finely globular; crystals wanting; starch grains not 
observed. 

Summary . A light to moderately heavy, moderately soft to moderately hard, 
straight-grained, medium fine and even-textured, light greyish-brown or grey wood, 
with little or no figure and hence non-ornamental; featured anatomically by distinct but 
relatively inconspicuous growth rings delineated by a narrow, sharply defined line of 
terminal parenchyma, medium fine to fine pores which are borne for the most part solitary 
and in radial rows of 2-4 and appear white punctate with the naked eye, vessel segments 
with scalariform perforations consisting of 6-13 thin bars, abundant diffused meta¬ 
tracheal parenchyma and terminal parenchyma as described above; medium coarse, 
non-septate fibres with minute bordered pits, and narrow, homogeneous or nearly 
homogeneous rays which are somewhat darker than the background and form a low, 
inconspicuous fleck on the radial surface; owing to its even texture this wood should 
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well and should be suitable for spools, pill-boxes, and other small articles of like 
nature; a timber of the third class. 

Material . Gamble Specimens, Nos. 6174, 6176* 

Mechanical Properties. Wt, at 12 per cent, moisture content 41 lb. per c. ft. 
(Kurseong, Bengal); 32 lb. per c. ft. (Chakrata, United Provinces). .No strength 
figures are available. Wallich states that the wood is esteemed in Nepal for all 
purposes for which strength and durability are required. 

Seasoning. No records available. 

Durability and Adaptability to Treatment. Reference to its durability 
is made above, and it is said by Wallich to be durable. 

Working Qualities. No records available. 

Uses, Present and Prospective. The wood is put to little use; P. C. Kanjilal 
says that, though fairly close-grained, the timber from Jaunsar is not very hard nor 
is it used. It gives one the impression of being a constructional timber of moderate 
quality. 

Betula cylindrostachys, Gamble 

References. Gamble, Man. Ind. Timb., 669; Troup, Silv. Ind. Trees, iii. 910-911. 

Vernacular Names. Beng. Saur ; Nepal, Sauer , Lepcha, Sunli. 

Habit and Distribution. A tall tree which, according to E. 0. Shebbeare, 
has a straight, cylindrical stem from which logs of 4 ft. mid-girth are available. 
Found in the Darjeeling Hills from the Terai up to 6,000 ft. elevation. According to 
Gamble this species is considered as distinct from B. alnoides ; moreover, E. O. Sheb¬ 
beare, who is well acquainted with both, also reports on them as separate species. 

Supplies. E. O. Shebbeare reports that it is available from the Darjeeling and 
Terai forests in small commercial quantities. The estimated annual out-turn from 
the Kurseong division is put at 1,000 c. ft. 

General Characteristics of the Wood. Sapwood white or nearly so, wide, 
merging into the heartwood; heartwood light greyish-red or pinkish-grey when 
first exposed, ageing to light reddish-brown or greyish-brown; lustrous (especially 
on the radial surface) when first exposed but tending to become dull with age, 
working smooth under tools, without characteristic odour or taste, light to moder¬ 
ately heavy (sp. gr. approx. 0-59), straight-grained, medium fine- and even- 
textured. 


Structure of the Wood: 

Growth rings distinct but relatively inconspicuous, delimited by a fine, sharply 
delineated, light line of terminal parenchyma, variable in width, 7-13 per inch. 

Vessels medium-sized to small and very small, the orifices df the larger appearing 
white-punctate with the naked eye, largest at the beginning or near the inner third of the 
ring and grading gradually to smaller vessels toward the outer margin of the ring, hut 
exhibiting no great variation in size within a given growth increment, open, with con¬ 
tiguous rays on one and rarely on both sides, forming fine, close, straight vessel lines 
along the grain, for the most part solitary and in radial rows of 2-4 (mostly 2-3), occa¬ 
sionally in double rows, quite evenly distributed, 11-22 per mm. 2 ; vessel segments fairly 
long (450-1,660 /a), medium thin-walled, abruptly or attenuately tailed at the ends, the 
largest 185-200 /x in diameter; perforations scalariform, oblique, with 6-13 thin, occa¬ 
sionally branched bars separated by much wider spaces; inter-vessel pits numerous, 
crowded, orbicular to oval or angular through crowding, with broad border and narrow, 
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jar-lenticalar orifice, the maximum diameter 4-7 p; pits leading to contiguous rays 
numerous to each cell, similar to the inter-vessel pits but slightly smaller, the maximum 
diameter 4-6 p; tyloses wanting; gummy inclusions not observed. 

Parenchyma s paratracheal, metatracheal, and terminal, in cambiform rows of 4 8 
units along the grain; (a) paratracheal parenchyma sparse, restricted to occasional cells 
and wanting from many vessels, flattened to conform to the vessel walls, with maximum 
diameter of 38-45p; (6) metatracheal parenchyma relatively abundant to very abundant, 
diffused through the fibrous tracts; cells solitary or occasionally 2-several contiguous in 
the tangential plane and then rarely bridging the gap between adjacent rays, angled, 
with maximum diameter of 30-40 p; (c) terminal parenchyma forming a narrow, quite 
even, somewhat undulate, 1-4 (mostly 1-2) seriate, light brown line; cells arranged in 
radial rows, angular and generally flattened in the tangential plane, the maximum 
diameter 30-40 p; infiltration relatively sparse in all types of parenchyma, light brownish- 
yellow to reddish-brown, finely globular; crystals wanting; starch deposits not observed. 

Fibres non-libriform to semi-libriform, medium coarse, somewhat angled in the 
transverse section and more or less aligned in radial rows, frequently contiguous to the 
vessels, forming extensive tracts between the vessels and the rays abundantly besprinkled 
with metatracheal parenchyma, non-gelatinous, non-septate, 900-2,680 p long, 38-43 p 
in diameter; walls 4-6 p thick; inter-fibre pits abundant, minute, nearly orbicular, bor¬ 
dered, with steeply oblique orifice reaching well beyond the margin; infiltration not 
observed. 

Rays appearing fine with a hand-lens (10 X), normally spaced (5-9 per mm.), sepa¬ 
rated by 1-12 (mostly 3-8) rows of fibres, darker than the background forming a fine, 
low, inconspicuous fleck on the radial surface, 1-6 (mostly 1-4) seriate, homogeneous to 
heterogeneous and in the latter instance one margin generally elongated along the grain 
(i) into 1-6 plus ‘upright’ cells, the largest 60-70 p wide, and 20 plus cells and 350 plus p 
(max., 28 cells and 620 p) high; pits leading to contiguous vessels numerous to each ray 
cell, orbicular to oval, with medium broad or broad semi-border and narrow, linear- 
lenticular orifice, the maximum diameter 4-6 p; infiltration abundant to copious in the 
ray tissue, light brownish-yellow to reddish-brown, partially or wholly occluding many 
of the ray cells; crystals wanting; starch deposits not observed. 

Summary. A light to moderately heavy, straight-grained, medium- and even- 
textured, light reddish-brown or greyish-brown wood; very similar to Betula alnoides, 
Ham., but somewhat darker in colour, and generally harder and heavier, with more 
abundant metatracheal parenchyma and slightly wider, higher rays; the tree grows at 
lower elevations and the seasonal rings in consequence are usually somewhat wider; it 
should lend itself to the same uses as B. alnoides ; a timber of the first class. 

Material. Gamble Specimen, No. 6322; Hand Specimen, source unknown, No. 1057. 

Mechanical Properties. Wt. at 12 per cent, moisture content 38 lb. per c. ft. 
No strength figures are available. Hard to very hard, and considerably heavier 
than the wood of B. alnoides. It also has the reputation of being strong. 

Seasoning. Gamble states that it seasons well; otherwise there is no informa¬ 
tion on the subject. 

Durability and Adaptability to Treatment. No records available. 

Working Qualities. Moderately difficult to saw, and, in this connexion, 
E. O. Shebbeare states that it is unpopular with sawyers, but that the increase in 
local saw-mills will probably remove this difficulty. It is a nice straight-grained 
timber which, if cut on the quarter, presents a pretty silver grain. 

Uses, Present and Prospective. Like that of B. alnoides, the timber is little 
used except for making charcoal. It appears to be a sound constructional timber 
deserving further attention. 
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References, Brandis, Ind. Trees, 623; Gamble, Man. Ind. Timb., 669-671; Hooker, 
FI. Br, Ind., v. 600; Kanehira, Anat. Char. Form. Woods, 217-218; Kanehira, Iden. Imp, 
Jap. Woods, 59-61; Chun, Chin. Econ. Trees, 74-75; Saint-Laurent, iStudes sur les 
Caracteres Anatomiques des Bois d’Algerie, Bull. Stat. Recherches Forestieres du Nord 
d’Afrique, Tome 1, 9 e fasc. (1928), 353; 384-385; Boulger, Wood, 125-126; 184; Chalk 
and Rendle, Br. Hardwoods, 11; Howard, Timb. World, 6-7; Piccioli, Teen. Legno, 
ii. 43, 132, 233, 252, et al .; Stone, Timb. Com., 217-219; Winn, Timb. and their Uses, 22, 
94, 113, et al .; Brown, Atlas Com. Woods U.S. (1928), PL 29; Hough, American Woods, 
Part VII, No. 163; Part IX, No. 217; Johnson, Hanzlik, and Gibbons, Red Alder of the 
Pacific Northwest, U.S. Dept. Agri. Bull. No. 1, 437, 1926; Koehler, Iden. Furniture 
Woods U.S. Dept, Agri., Misc. Cir. No. 66 (1926), 71; Sargent, Woods of U.S. (1885), 
98-99. 


Size and General Distribution, Moisture-loving trees or shrubs with astrin¬ 
gent scaly bark, alternate, simple, usually doubly serrate, peimiveined leaves 
which are open and convex in the bud and fall without change of colour; monoe¬ 
cious, vernal or rarely autumnal flowers, the staminate in lateral elongate pendulous- 
stalked aments, the pistillate in short, lateral, ovoid or oblong, erect aments, and 
strobilaceous; ovoid or sub-globose fruits consisting of the ripened thick and woody 
scales of the pistillate ament bearing minute, flattened, winged nutlets; the strobiles 
persist long after the nutlets are set free. Alnus consists of about 30 species which 
thrive in cold swamps, on spongy bottomlands, and on high mountain slopes 
where they often form the most conspicuous feature of the vegetation. The genus 
is widely and generally distributed throughout the cooler parts of the northern 
hemisphere, extending southward at high altitudes in the New World to Columbia, 
Peru and Bolivia, and to upper Assam and Japan in Asia. Two species are Indian 
timber trees of secondary importance. 

Timber Species, l. A. nepalensis, Don; 2. A. nilida , Endl. 

General Features of the Wood. Sapwood white or nearly white, broad, 
not sharply delineated from the heartwood; heartwood reddish-white to light 
brown, light brownish-grey, or roseate-brownish-grey; with satiny lustre when first 
exposed, working to a smooth surface under tools, without characteristic odour or 
taste, extremely light to light, soft and spongy to moderately hard and tough, 
straight-grained or nearly so, medium fine to medium and even-textured. Growth 
rings distinct, inconspicuous or conspicuous, delimited by a fairly narrow band of 
darker tissue at the outer margin consisting of 1-several rows of tabular fibres and 
small pores, strongly indented where spanned by the broad aggregate rays and 
hence sinuate-margined, broad- or narrow. Vessels medium-sized to small or very 
small, solitary and in radial rows of 2-5 or more, or in double rows (overlapping 
ends of vessel segments), numerous per unit of area in the transverse section; 
vessel segments unusually long, thin-walled, with sloping overlapping ends equipped 
with scalariform perforations consisting of 12-25 fine bars; tyloses wanting in the 
species examined; gummy infiltration not observed. Parenchyma paratracheal, 
metatracheal, and terminal in some species, in cambiform rows of 4-10 units along 
the grain, non-crystalliferous; (a) paratracheal parenchyma sparse, restricted to 
occasional cells which are confined for the most part to the tangential walls of the 
vessels owing to contiguous rays; (6) metatracheal parenchyma relatively sparse 
to abundant, diffused and in short tangential lines of several cells which end blindly 
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jm^midge the narrow interval between adjacent rays; (c) terminal parenchyma 
present or wanting; when present forming a uniseriate interrupted line on the 
outer face of the ring. Fibres non-libriform to semi-libriform, coarse, aligned in 
radial rows, non-gelatinous, non-septate (reported as septate in some species), 
long for a dicotyledonous w r ood, medium thin- to medium thick-walled, with wide 
^ lumen and small bordered pits. Rays simple or the simple rays often accompanied 
by those of the aggregate type, homogeneous: (a) simple rays more numerous than 
the aggregate rays (when present), very fine, close, 1-2 (mostly 1) seriate, very 
variable in height; (6) aggregate rays (when present) plainly visible with the naked 
eye, irregularly distributed, appearing as light brown streaks in the transverse 
section which simulate small included knots, very variable in height as viewed in 
the tangential plane and often simulating vessel lines, forming a broad, handsome 
silvery fleck on the quarter when the plane of section happens to pass through 
them; gummy infiltration fairly abundant in the ray tissue; crystals wanting. 

Remarks. Light, porous, straight-grained, coarse-fibred woods which season 
without difficulty and work well under tools; said to be durable under water but 
perishable if exposed; subject to discoloration by oxidization and fungal sapstain; 
timbers of inferior grade. 

i MACROSCOPIC KEY TO COMMERCIAL SPECIES 

i. Pores crowded (60-80 per mm. 2 ), apparently constituting more than half 
of the tissue between the aggregate rays; aggregate rays less than 0*5 mm. 
in width on the true tangential section, the tallest over 25 mm. (1 inch) 

in height.. A.nitida 

1. Pores normally spaced (10-30 per mm. 2 ), obviously constituting less than 
half the tissue between the aggregate rays; aggregate rays more than 
0*5 mm. in width on the true tangential section, the tallest less than 25 
mm. in height . . , . . . . . A. nepalensis 


MICROSCOPIC KEY TO COMMERCIAL SPECIES 
1. Vessels crowded (60-80 per mm. 2 ), the largest with maximum tangential 
diameter of less than 140 p ; simple rays up to 40 plus cells and 1,200 plus p 
in height; aggregate rays with little or no fibrous tissue through the central 
core, the largest less than 700 p in width and over 25 mm. in height A. nitida 
1. Vessels normally spaced (10-30 per mm, 2 ), the largest with maximum 
tangential diameter of more than 140 p; simple rays less than 40 cells and 
1,200 p in height; aggregate rays with much fibrous tissue through the 
central core, the largest more than 700 p in width and less than 25 mm. in 
height . . . . . . . . . .A. nepalensis 


Alnus nepalensis, Don 

References. Gamble, Man. Ind. Timb. 670; Parker, For. FI. Punj. 491; Kanjilal, 
For. FI. U.P. 397; Rodger For. Pro. Burm., 51; Pearson, Com. Guide For. Econ. Pro. Ind., 
135; Troup, Silv. Ind. Trees, iii. 911-912; Troup, Ind. Woods and Uses, 73. 

Trade and Vernacular Names. Indian Alder. Vern. Beng, Lepcha, Kowal; 
Nep. Bosliiswa , utis, udis ; Burm. Ke. Maibau ; Punj. Kohi, leoe ; Bush. Kunch ; 
Sutlej, Kuntz, ni , neton ; U.P. Utis; Jannsar, Puzala ; Tehri-Garhwal, Kunis. 
Habit and Distribution. A large tree, 5 ft. and over in girth, with a straight, 
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dbrical stem. It sometimes grows to very large sizes; in the Indian Forester, 
vol. xxix of 1903, trees up to 15 ft. in girth at breast height are recorded from 
Kashmir, and T. W. A. Grieve, in his working plan for the Darjeeling forests of 
Bengal, states that in deep valleys it grows to large dimensions. Found from the 
Sutlej eastwards to Bengal, in the Khasia Hills, and in the Shan States and Kachin 
Hills of Burma. It is also found in Kashmir. 

Supplies. Not very common in most parts of the Punjab, though, according 
to C. G. Trevor, common in the Kulu division. Small supplies only may be ex¬ 
pected from the United Provinces. E. O. Shebbeare writing on the quantity avail¬ 
able from Bengal says that it is only obtainable at present in small quantities, but 
as it is being very extensively planted large supplies will be available within 30 
years. The yield from the Kalimpong division is given as 20,000 c. ft. per annum. 
Moderate supplies may be expected from Burma, where in the Kachin Hills the 
slopes denuded by shifting cultivation are rapidly being restocked by this alder. 

General Description of the Wood. Sapwood white or nearly white, broad, 
not sharply delineated from the heartwood; heartwood reddish-white when first 
exposed, bleaching to a light brownish-grey and generally with a faint roseate cast; 
with a satiny lustre, working to a smooth surface under tools, without charac¬ 
teristic odour or taste, very light (sp. gr. approx. 0-32), spongy (especially when 
moist), fairly straight-grained, medium and quite even-textured. 


Structure of the Wood : 

Growth rings distinct but relatively inconspicuous, delimited by a narrow darker zone 
at the outer margin consisting of several rows of tabular fibres and smaller pores, strongly 
indented where spanned by the broad aggregate rays and hence sinuate margined, 3-12 
per inch. 

Vessels medium-sized to small or very small, the orifices of the larger scarcely visible 
with the naked eye, largest through the central portion of the ring, smallest near the 
outer margin and somewhat smaller at the beginning of the ring, but showing no great 
fluctuation in size correlated with seasonal growth, frequently with contiguous rays on 
one and occasionally on both sides, open, forming medium fine, straightish, close vessel 
lines along the grain, occasionally solitary, for the most part in imiseriate radial rows of 
2-5 (mostly 2-3) between the narrow rays, occasionally in double rows (overlapping ends 
of vessel segments), quite evenly distributed (the groups) and normally spaced, 10-30 per 
mm. 2 ; vessel segments long (680-1,400 fi), thin-walled, abruptly or attenuately tailed at 
the ends, the largest 170-185 p in diameter; perforations oblique, scalariform, with 12-25 
thin, occasionally branched bars separated by wide spaces ; inter-vessel pits orbicular to 
oval or angular through crowding, with wide border and short lenticular orifice, the 
maximum diameter 8-11 fi; pits leading to contiguous rays very numerous to each ray 
cell, similar to the inter-vessel pits but smaller, the maximum diameter 6-7 /x; tyloses 
wanting; gummy infiltration not observed. 

Parenchyma paratracheal, metatracheal, and terminal, in cambiform rows of 4-10 
units along the grain; (a) paratracheal parenchyma restricted to occasional cells, mostly 
confined to the tangential walls of the vessels owing to contiguous rays, and wanting from 
many vessels; cells flattened to conform to the vessel wall, with maximum diameter of 
40-50 /x; (6) metatracheal parenchyma relatively abundant, scattered among the fibres 
or rarely 2-several cells contiguous in the tangential plane forming short lines which end 
blindly or bridge the brief gap between adjacent narrow rays; cells angular, generally 
flattened in the tangential or tangentially oblique plane, with maximum diameter of 30- 
37 fx; (c) terminal parenchyma fairly abundant, the cells solitary or several contiguous in 
the tangential plane, with dimensions similar to those of the ‘b’ parenchyma; orange- 
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gummy infiltration occasional in all types of parenchyma; crystals wanting; starch 
deposits present. 

Fibres non-libriform to semi-1 ibriform in the outer portion of the ring, coarse, strongly 
angled in the transverse section and aligned in radial rows which are frequently inter¬ 
rupted by vessels and metatracheal parenchyma, the last few rows toward the outer 
margin of the ring smaller and tabular f orming a narrow darker zone delimiting the growth 
ring, non-gelatinous, not septate, 720-2,130 y long, 37-45 y in diameter; walls 3-5 y 
thick; inter-fibre pits numerous, most abundant on the radial walls, orbicular or nearly so, 
bordered, with slit-like, oblique orifice reaching beyond the limits of the pit cavity; fibre 
lumina empty. 

Bays simple and aggregate, homogeneous; (a) simple rays more numerous than the 
broad rays, not visible with the naked eye, appearing as fine close lines with a hand-lens, 
close (10—14 per mm,), separated by 1-10 (mostly 1-5) fibres, frequently contiguous to 
the vessels, slightly darker than the background forming an inconspicuous fleck on the 
quarter, uniseriate or occasionally biseriate or with paired cells, 17-23 y wide through 
the uniseriate portion, the tallest up to 16 plus cells and 500 plus y high (max., 25 cells 
and 790 y) *, ( b ) aggregate rays plainly visible with the naked eye, appearing as rather 
wide, irregularly distributed and often distant light brown streaks across the rings which 
simulate small included knots and are separated by few or many simple rays, irregularly 
distributed and variable in height on the tangential surface and simulating coarse, inter¬ 
rupted vessel lines, forming a handsome and conspicuous fleck on the quarter when the 
plane of section happens to pass through them, consisting of an aggregate of many simple 
rays in more or less close association and with inclusions of fibrous tissue, 800-1,000 y in 
width, up to 20 mm, (|th of an inch) in height along the grain; pits leading to contiguous 
vessels very numerous to each ray cell, orbicular or oval, with wide semi-border and 
lenticular orifice, the maximum diameter 6-7 y ; orange-brown gummy infiltration 
relatively abundant in the ray tissue; crystals wanting; starch deposits present. 

Summary. A very light, spongy, fairly straight-grained, medium and quite even- 
textured, reddish-white to light brownish-grey or roseate-grey wood; subject to discolora¬ 
tion by oxidization and fungal sapstain; similar to Alnus iiitida , Endl., but lighter in 
weight, softer, and coarser-textured, with larger less numerous pores, more abundant paren¬ 
chyma, thinner-walled fibres, lower simple rays, and lower, wider, aggregate rays; the 
quarter section presents an attractive, broad, silvery fleck; a timber of the second class. 

Material . Gamble Specimen, No. 5843. 

Mechanical Properties. Wt. at 12 per cent, moisture content 37 lb. per c. ft. 
No strength figures are available; it is moderately soft and even-grained. 

Seasoning. It seasons fairly well and is not liable to warp, but has a tendency 
to develop stain if care be not taken. It was kiln-seasoned at Delira Dun by 
S. Fitzgerald without any appreciable degrade taking place. It should always be 
open-stacked, as soon after conversion as possible, to prevent discoloration. 

Durability and Adaptability to Treatment. Not durable in the open, 
fairly so under cover. 

Working Qualities. Easy to saw and finish by hand or on machines to a 
smooth, shiny surface. It is said not to hold nails well, but this fact requires verifi¬ 
cation, as though a soft wood it is relatively tough. 

Uses, Present and Prospective. It is used to a limited extent for tea boxes, 
in carpentry and for house construction. It has been tested for match making but 
is only moderately suitable for that purpose. Were more care paid to conversion 
and seasoning the timber would yield a useful matchboarding for interior work in 
houses. 
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Alnus nitida, Endl. 

References. Gamble, Man. Ind. Timb., 670 ; Parker, For. FI. Punj.,491 ; Kanjilal, 
For. FI. U P., 397; Pearson, Com. Guide For. Econ. Pro. Ind., 135; Troup, Silv. Ind. 
Trees, iii. 912-913; Troup, Ind. Woods and Uses, 73. 

Vernacular Names. Punj. Kangra, Kash; Hazara, Sharol ; U.P, Utis, kunis ; 
Kashmir, Ckamb . 

Habit and Distribution, A very large tree, which in the Punjab is frequently 
found 10 ft. to 12 ft. in girth and 90 ft. to 100 ft. in height. The stem is moderately 
straight, often with low branches. Found generally along river banks, in moist 
places in inner valleys, from the Jumna Valley to Chitral, at 3,000 to 9,000 ft. 
elevation. 

Supplies. Scarce in the Jaunsar division of the United Provinces. Much 
commoner than A . nepalensis in the Punjab, and common in Bushahr, Kuna war, 
Hazara, and especially so in Kulu. It is also very common in parts of Kashmir and 
is said to be available in commercial quantities from the Ramban division. 

General Characteristics of the Wood. Sapwood white or nearly white, 
broad, not sharply delineated from the heartwood; heartwood reddish-white when 
first exposed, bleaching to a light brownish-grey and generally with a faint roseate 
cast; with a satiny lustre at first and retaining its lustre more or less in age, working 
to a smooth surface under tools, without characteristic odour or taste, very light 
(sp. gr. approx. 0-43), fairly straight-grained, medium fine and quite even-textured. 

Structure of the Wood : 

Growth rings distinct and fairly conspicuous, delimited by a narrow darker zone at 
the outer margin consisting of 1-several rows of smaller tabular fibres and smaller pores, 
strongly indented where spanned by the broad aggregate rays and hence sinuate-mar- 
gined, 10-28 per inch. 

Vessels small to very small or extremely small, the orifices of the larger appearing 
medium small with a hand-lens (10 X), largest through the central portion of the ring, 
grading gradually to smaller vessels toward the outer margin of the ring, and slightly 
smaller at the beginning of the ring, but showing no great or abrupt fluctuation in size 
correlated with seasonal growth, frequently with contiguous rays on one and often on 
both sides, open, forming fine, straight, close vessel lines along the grain, rarely solitary, 
for the most part in uniseriate radial rows of 2-7 (mostly 2-4) between the narrow, close 
rays, occasionally in double rows (overlapping ends of vessel segments) or 2-3 contiguous 
in the tangential plane, close and making up a very appreciable volume of the wood, 
60-80 per mm. 2 ; vessel segments long (650-1,360 /x), thin-walled, abruptly or attenuately- 
tailed at the ends, the largest 100-115-ft in diameter; perforations oblique, scalariform, 
with 12-25 thin, occasionally branched bars separated by wider spaces; inter-vessel pits 
orbicular to oval or angular through crowding, with wide border and short, lenticular 
orifice, the maximum diameter 6-8 /x; pits leading to contiguous rays very numerous to 
each ray cell, similar to the inter-vessel pits but smaller, the maximum diameter 3-5 /x; 
tyloses wanting; gummy infiltration not observed. 

Parenchyma paratracheal, metatracheal, and terminal, in cambiform rows of 4-10 
units along the grain; (a) paratracheal parenchyma restricted to occasional cells, mostly 
confined to the tangential walls of the vessels owing to contiguous rays, and wanting from 
many vessels; cells flattened to conform to the vessel walls, with maximum diameter of 
37-45 fx ; (6) metatracheal parenchyma relatively sparse, scattered among the fibres or 
rarely 2-several cells contiguous in the tangential plane; cells angular, generally flattened 
in the tangential plane, with maximum diameter of 30-37 /x; (c) terminal parenchyma 
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sparse, confined to occasional cells; cells similar in dimensions to those of the 
parenchyma; orange-brown gummy infiltration occasional in all types of parenchyma; 
crystals wanting; starch deposits present. 

Fibres non-libxiform to semi-libriform in the outer portion of the ring, coarse, strongly 
angled in the transverse section and aligned in radial rows which are frequently inter¬ 
rupted by the vessels, often contiguous to the vessels, the last 1-several rows towards 
the outer margin of the ring smaller and tabular forming a narrow darker zone delimiting 
the growth ring, non-gelatinous, non-septate, long (766-2,000 y), 38-42 y in diameter; 
walls 5-8 y thick; inter-fibre pits numerous, most abundant on the radial walls, orbicular 
or nearly so, bordered, with slit-like oblique orifice extending beyond the limits of the pit 
cavity; fibre lumina empty. 

Rays simple and aggregate, homogeneous; (a) simple rays more numerous than the 
broad rays, not visible with the naked eye, appearing as fine close fines (x) with a hand- 
lens, close (10-15 per mm.), separated by 1-5 (mostly 1-3) fibres, frequently contiguous 
to the vessels, slightly darker than the background forming an inconspicuous fleck on the 
quarter, uniseriate or occasionally with paired cells, 17-23 y wide through the uniseriate 
portion, the tallest up to 30 plus cells and 700 plus y in height (max., 40 plus cells and 
1,720 ja); ( b) aggregate rays plainly visible with the naked eye, appearing as rather wide, 
irregularly distributed and often distant, light brown streaks athwart the rays which 
simulate small included knots and are separated by few or many simple rays, irregularly 
distributed and variable in height on the tangential surface and simulating widely-spaced 
vessel fines, forming a handsome and conspicuous fleck on the quarter when the plane of 
section happens to pass through them, consisting of an aggregate of many simple raysfin 
more or less close association and with inclusions of fibrous tissue which are the more 
evident on the flanks (x), not infrequently solid or nearly so and then comparable to the 
compound rays of some of the oaks (Quercus spp.), 256-400 y in diameter, up to 45 mm. 
(l|th inches) in height along the grain; pits leading to contiguous vessels (both types of 
rays) very numerous to each ray cell, small, orbicular to oval, with wide semi-border 
and lenticular orifice, the maximum diameter 3-4 y ; orange-brown gummy infiltration 
relatively abundant in the ray tissue; crystals wanting; starch deposits occasional. 

Summary. A very fight, fairly straight-grained, medium fine and quite even- 
textured, reddish-white to fight brownish-grey or roseate-grey wood; works very readily 
under tools; featured anatomically by distinct and fairly conspicuous growth rings 
delimited by a narrow zone of darker tissue at the outer margin, small to extremely small 
vessels which are somewhat larger through the central portion of the ring and are arranged 
for the most part in radial rows of 2-7 (mostly 2-4) between the narrow rays, long, 
overlapping vessel segments with scalariform perforations consisting of 12-25 thin bars, 
relatively sparse paratracheal and metatracheal parenchyma, coarse, non-libriform to 
semi-libriform, strongly angled, non-septate fibres which are borne in radial rows and are 
equipped with fine bordered pits, and both simple and aggregate, homogeneous rays, the 
former 1-2 (mostly 1) seriate and very close, the latter unevenly distributed, appearing 
as small included knots across the grain, very variable in height (1| inches), and forming 
a broad, attractive, silvery fleck on the quarter when the plane of section happens to pass 
through them; a timber of the third class. 

Material. Gamble Specimen, No. 6181. 


.Mechanical Properties. Wt. at 12 per cent, moisture content 28 lb. per c. ft. 
No strength figures are available. It is soft, more so than A. nepalensis. 

Seasoning. It seasons without difficulty if converted from green logs and the 
stock open-stacked; otherwise it is liable to develop stain. 

Durability and Adaptability to Treatment. Not durable in the open 
and only moderately so under cover. 
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Qualities. It saws with ease and presents no difficulty in 
*the Divisional Forest Officer, Ramban, Kashmir, states that it does not lend itself 
to turnery. 

Uses, Present and Prospective. It is used to a limited extent for building 
purposes, where better timbers are not available. It is used for native bedsteads, 
and for hooked sticks in rope bridges. It has been tested for match making, but 
yields an inferior splint. The Forest Officer of Billawar, Kashmir, notes that the 
timber is considered to be useless in his division, but that it is a valuable road-side 
tree. 
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REFERENCES. Brandis, Ind. Trees, 624-636; Gamble, Man. Ind. Timb., 667-668 
(Cupuliferae in part); 671-687 (Tribe Quercineae); Hooker, FI. Br. Ind., v. 598-599 
(Cupuliferae in part); 600-625 (Tribe Quercineae); Beekman, Proef. Bosch., Java, Med. 
v. 76-92; Den Berger, Proef. Bosch., Java, Med. xi. 20-24; Den Berger, Proef. Bosch., 
Java, Med. xiii. 15-18; Heyne, Nutt. Planten, 2. Druk, I. 535-543; Foxw., Com. Woods 
Mai. Penin., 87-88 ( Castanopsis) ; 110-111 ( Quercus ); Ridley, FI. Mai. Penin., iii. 372-392 
(Cupuliferae in part); Lecomte, Bois Indo-Ch., 42-48 (Castaneacees); Kanehira, Anat. 
Char. Form, Woods, 217-229; Kanehira, Iden. Imp. Jap. Woods, 59-71 (Cupuliferae in 
part); Chun, Chin. Econ. Trees, 79-105; Baker, Hardwoods Austr., 379 (Cupuliferae in 
part); Baker, Cab. Timb. Austr., 153-154; Garratt, Some New Zealand Woods, 12-14 
(Nothofagus) ; Penny, Tasmanian Forestry, 2 ed. (1910), 12-13 (Fagus) ; Boulger, Wood, 
137-139; 162; 222-231, et al. ; Chalk and Rendle, Br. Hardwoods, 14, 19, 30-34; Stone, 
Timb. Com., 224-235; Winn, Timb. and their Uses, 23, 40,102, 110, 114, et al ; Moeller, 
Holzanat., Denkschr. Wiener Akad. (1876), 20-25, 316; Solereder, Holzstr. (1885), 250- 
259; Brown, Atlas Com. Woods U.S. (1928), New York State College of Forestry Bull. 
(1928), Pis. 30, 31, 32, 33; Hough, American Woods, Part I, No. 16, Part II, No. 40; Part 
XI, No. 272, et al. ; Koehler, Guidebook Iden. Woods Used Ties and Timbers, U.S. For. 
Pro. Lab. Bull. (1917), 36-41; Koehler, Iden. Furniture Woods, U.S. Dept. Agri., Misc. 
Cir. No. 66 (1926), 27-34; Record, Timb. Trop. Amer., 112-113; Solereder, Sys. Anat. 
Dicots., 791, 1,066 (Cupuliferae in part); Engler u. Prantl, iii, No. 1, 47-58. 

Deciduous or evergreen trees, rarely shrubs, with alternate, simple, penniveined, 
entire or dentate or pinnately lobed, petioled leaves, monoecious apetalous flowers, 
the staminate in unisexual heads, drooping catkins, or in erect spikes, the pistillate 
solitary or 2-3 clustered in terminal, unisexual or bisexual spikes or heads and 
subtended by, or enclosed in, an involucre, and fruits consisting of 1-several, 
1-seeded nuts seated in, or enclosed by, the enlarged, coriacions, crustaceous, or 
woody involucre, the seeds without endosperm. The Fagaceae include 6 genera 
(5 according to Brandis) and about 600 species, widely distributed in the temperate 
and subtropical regions of both hemispheres. Fagus (beeches), Castanea (chest¬ 
nuts) and Quercus (oaks) attain their maximum development in the north tem¬ 
perate zone where, in many regions, the oaks approach or surpass the conifers in 
number of species and importance, and constitute a large part of the northern 
hardwood forest; the largest number of Quercus species is found in North America, 
whence the genus extends into Central America, and in diminishing number of 
species into Europe and Asia. Castanopsis with about 30 species and LitJwcarpus 
(included by Brandis in Quercus) with about 100 species are largely confined to 
south-eastern and eastern Asia, two species of the first and one of the latter occurring 
on the west coast of the United States, and a few species of Lithocarpus extending 
into Malaya. The isolated genus Nothofagus (Antarctic beeches) is wholly confined 
to the southern hemisphere, being restricted to Chile and the Patagonian region of 
Argentina in South America, and to New Zealand, Tasmania, and south-eastern 
Australia in the Old World. 

The economic importance of the Fagaceae rests in the main upon timber pro¬ 
duction. The oaks, chestnut, and beech are familiar trees of the north temperate 
zone and produce valuable timbers too well known to require other than mention 
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oak timber enjoys, and justly so, a world-wide reputation for its strength, 
durability, and all round usefulness, the more so since various species are gre¬ 
garious in the north temperate zone forming extensive forests in regions where 
civilization attains to a high stage of specialization. Two species of Castanopsis 
are of sufficient importance in British India as timber trees to justify inclusion in 
this Manual and other species farther to the east and south produce timbers of 
considerable value. The wood of Nothofagus, within the range of this genus, is also 
highly esteemed for cooperage, general construction, carpentry, and to some extent 
for shipbuilding. Cork is another product of great importance which is contributed 
by this family; commercial cork is obtained from Spain, southern Trance, and 
Algiers, and results from the removal of the outer bark of Q. suber Linn., and Q. 
occidentalis, Gay, the peak of production of the best grades coming after a number 
of years; the use of cork for stoppers of all sorts is well known, and large quantities 
of ground cork are employed in the manufacture of linoleums, shoe insoles, cigarette 
tips, &c. Most if not all of the plants of this family contain appreciable amounts of 
tannin in the bark, wood, and other plant parts; this is extracted for tanning pur¬ 
poses from the wood of the American chestnut, Castanea dentata, Borkh., and from 
the bark of various species of Quercus, Lithocarpus, and Castanopsis ; the hypertro¬ 
phies on the leaves of oak known as oak galls, that result from the stings of insects, 
are also rich in tannin which is extracted for medicinal purposes. The nuts of 
Castanea and Fagus, and those of certain species of Quercus and Castanopsis, are 
sweet and palatable and in certain sections are eaten by man and provide a food 
of no mean value for swine. Finally, some of the oaks and chestnuts, particularly 
the former, make excellent ornamental trees, not only on account of their sturdiness 
and longevity but also because the foliage assumes brillant colours in the autumn. 
There is probably no other family embracing dicotyledonous trees in the north 
temperate zone which rivals the Fagaceae in all round usefulness. 

The woods of the Fagaceae vary considerably in colour, ranging from nearly 
white, yellowish-grey, or grey through shades of pale red or cherry-red to light 
or dark brown or almost black; darker bands of pigment figure are not un¬ 
common ; the sapwood may be distinct from the heartwood, merge into it, or be 
wanting altogether, and in some species the s&pwood contradicts the usual rule in 
that it is darker than the heartwood. As is to be expected in a group embracing so 
many species, hardness and weight vary appreciably, but most of these woods fall 
into the moderately hard and moderately heavy class, a few being near the upper 
end of the scale in hardness and weight and a lesser number belonging to the soft 
and light type. Durability, even within the same genus, varies greatly, a fact that 
undoubtedly is to be ascribed to varying infiltration content (especially tannin) 
and to the extent of the development of tyloses within the vessels. The grain 
ranges from straight or nearly so, the prevailing type, to more or less irregular and 
interlocked. The ring-porous Castanea, and Quercus woods well illustrate the coarse 
and uneven texture which prevails in some of these timbers, while the diffuse-porous 
woods of Fagus and Nothofagus are examples of fine and, especially the latter, 
of very even texture. The seasonal rings may be conspicuous (ring-porous Quercus 
and Castanea species), relatively inconspicuous {Fagus, Nothofagus), or wanting 
(many species of Castanopsis and Lithocarpus, and some evergreen Quercus species). 

The vessels range from very large to very small, and in the ring-porous species 
the extremes may be found within a given ring and the transition is then abrupt 
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^^(^gpadual; in the diffuse-porous wood of Fagus and Nothofagus, on the other hand, 
the fluctuation in vessel size is not at all marked and the gradation from springwood 
pores to those of the summerwood is gradual; in Gastanea , Castanopsis , Quercus 
and IAthocarpus the vessels, at least the larger vessels, are solitary, are accompanied 
by tracheids, and exhibit more or less of a tendency towards grouping in radial or 
radially oblique, flame-like or stream-like lines which extend across the rings where 
these are present; in Fagus the vessels are smaller and several vessels are frequently 
contiguous while in the allied Nothofagus the same holds as to vessel size, but there 
is more or less of a tendency towards the grouping of the ducts in radial rows of 
2-several between the narrow rays; the thickness of the vessel-walls also varies 
considerably, the vessels with the thickest walls usually occurring in the summer- 
wood of the ring-porous species; spiral thickening is present in the narrow vessels 
of Fagus and is reported in certain Castanopsis species; the perforations are pre¬ 
dominantly simple but scalariform perforations occur intermixed with those of the 
simple type in Fagus and are more or less sporadic in the secondary wood of the 
other genera, especially in the proximity of the pith; tyloses may be abundant, 
sparse, or wanting, and when present are thin-walled (the usual condition) or 
strongly sclerosed and pitted. The wood parenchyma is sparse and scattered in 
Nothofagus ; in Fagus , in contrast, it is always more abundant but retains the meta- 
tracheal-diffuse arrangement, while in the remaining genera the metatracheal 
parenchyma is much more abundant and more or less of a tendency is shown, 
particularly in the outer portion of the ring where rings are present, towards aggre¬ 
gation into tangential lines extending across the rays. The fibres are generally fine 
and range from non-libriform in the lighter woods to libriform in the hard and 
heavy sorts; the inter-fibre pits are simple in Nothofagus and bordered in the re¬ 
maining genera; septate fibres occur in some species of Nothofagus . Considerable 
variation occurs in the rays; simple and compound rays are found in Fagus , and 
simple and compound or aggregate rays feature Quercus , the latter being respon¬ 
sible for the pronounced silvery fleck which occurs on the quarter in oak; the 
remaining genera are characterized by narrow rays, 1-4 cells wide, although 
rays of the aggregate type occur in addition in some species of Castanopsis , and 
possibly in Lithocarpus , 

The Fagaeeae are represented in British India by 3 genera (2 according to 
Brandis) and over 50 species. Six species of Quercus and 2 species of Castanopsis 
attain sufficient importance as timber trees to justify their inclusion in this Manual. 
The European chestnut, Castanea sativa , Miller, has been cultivated with some 
success at Dehra Dun and elsewhere. 


QUERCUS, Linn. 

References. Brandis, Ind. Trees, 624-633; Gamble, Man. Ind. Timb., 671-681 ; 
Hooker, FI. Br. Ind., v. 600-619; Kanehira, Anat. Notes Ind. Woods, 19; Troup, Silv. 
Ind. Trees, iii. 913-950; Watt, Com. Pro. Ind., 911-912; Beekman, Proef. Bosch., Java, 
Med. v. 80-92; Den Berger, Proef. Bosch., Java, Med. vii. 32-34; xi. 22-24; xiii. 
17-18; Heyne, Nutt. Planten, 2. Druk, I. 538-543; Foxw.,Com. Woods Mai. Penin., 
110-111; Ridley, FI. Mai. Penin., iii. 372-373; Foxw., Timb. Br. N. Bor., 26; Lecomte, 
Bois tndo~Ch., 43-44; Kanehira, Iden. Phil. Woods, 52; Schn., Com. Woods Phil., 98-99; 
Whitford, Phil. For., ii. 28; Kanehira, Anat. Char. Form. Woods, 221-229; Kanehira, 
Iden. Imp. Jap. Woods, 67-71; Chun, Chin. Econ. Trees, 90-105; Saint-Laurent, 
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but les Caracteres Anatomiques des Bois d’Algerie, Bull. Stat. 

^TForestieres du Nord d’Afrique, Tome I, 7® fasc. (1926), 249-255; Boulger, Wood, 
222-231; Chalk and Rendle, Br. Hardwoods, 30-34; Howard, Timb. World, 163-200, 
208, 257; Piccioli, Teen. Legno, 265-268, 345-350, et al .; Stone, Timb. Com., 224-229; 
Winn, Timb. and their Uses, 17, 25, 106,114, 253, etal .; Abromeit, Anat. d. Eichenholz., 
Pringsheims Jahrb., Bd. xv (1884), 209-281; Kny, Holz. v. Quercus suber , Text, zu bot. 
Wandtaf., lxxiv-lxxvi (1886), 303-334; Pereira da Fonseca, Estudio comp, de estructura 
do peciolo de aig. espec. de Quercus , Bolet. de Soc. Broteriana, Coimbra, xiii (1896), 48- 
59; Solereder, Holzstr. (1885), 250-259; Bergstrom, From Nature’s Treasure Chest, Pub., 
Penrod, Jurden & Clark, Cincinnati, Ohio, U.S.A., No. 5; Brown, Atlas Com. Woods 
U.S., New York State College of Forestry Bull. (1928), Pis. 32, 33; Hough, American 
Woods, Part I, No. 15; Part II, Nos. 38, 39; Part IH, Nos. 66,67, 68, 69, et al ; Koehler, 
Guidebook Idem Woods Used Ties and Timbers, U.S. For. Pro. Lab. Bull. (1917), 36-41; 
Koehler, Idem Furniture Woods, U.S.D.A., Misc. Cir. No. 66 (1926), 27-31; Mell, 
California Tanbark Oak, U.S.D.A., For. Service Bull. No. 75, 1911; Sargent, Woods of 
U.S. (1885), 80-93; Sudworth and Mell, The Iden. Imp. N. Amer. Oak Woods, U.S.D.A., 
For. Service Bull. 102,1911. 

Deciduous or evergreen trees, rarely shrubs, with alternate, simple, short- 
petioled, serrate, dentate, lobed, pinnatifid, or rarely entire leaves, vernal monoe¬ 
cious flowers, the staminate in slender pendulous clustered catkins, the pistillate 
in 2-many flowered spikes, and fruits consisting of a 1-seeded acom (nut) seated 
in, or nearly enclosed by, a cup-like involucre, the outer surface of the cup covered 
by imbricate scales or the scales connate into concentric rings. About 275 distinct 
species and numerous hybrids of Quercus are recognized by science, widely dis¬ 
tributed in the temperate regions of the northern hemisphere and extending into 
the tropics at high altitudes, in the New World reaching to the mountains of 
Colombia, in the Old World to the Indian Archipelago. In point of number of 
species the genus centres in the highlands of Mexico, but it attains its greatest 
importance commercially in the eastern United States where oaks constitute an 
appreciable part of the hardwood forest of the southern Appalachians. Q. robur , 
Linn. ( Q . pedunculatci , Ehrh.) and Q. sessiliflora , Salisb., are important timber 
trees of the British Isles and southern Europe. The genus is of no great significance 
in the Orient; small quantities of Japanese oak have come into the world market 
from time to time, but otherwise these timbers are of little importance except for 
local consumption. Brandis in his Indian Trees lists 37 species of oak as attaining 
tree-size in British India. Six of these are commercial timber trees of the third 
class. 

Timber Species. 1. Q. semecarpifolia, Smith; 2. Q, serrata , Thunb.; 3. Q. dilatala, 
Lindley; 4. Q. incana, Roxb.; 5. Q, semiserrata, Roxb.; 6. Q. lamellosa , Smith. 

General Features oe the Wood. Sapwood white or greyish-white to reddish- 
grey, pinkish- or reddish-brown, brown, or dark brown, lighter or in the dark types 
frequently darker in colour than the heartwood, sharply delineated from, or 
merging into, the heartwood, narrow or wide; heartwood light red or rarely pale 
yellow through shades of pinkish-, reddish-, or greyish-brown to light brown, dark 
brown, or almost black; lustrous (especially on the radial surface) when first ex¬ 
posed or dull, with quite smooth to rough feel, without characteristic odour or 
taste, moderately heavy to heavy or very heavy, moderately hard to hard or very 




MiNfsr^ 



<§L 


FAGACEAE 

straight or more or less irregularly grained, medium fine- to coarse- and uneven- 
textured (large rays and in the ring-porous species, large springwood pores). 
Growth rings conspicuous, inconspicuous, or wanting; when present, most con¬ 
spicuous in the ring-porous types and then delineated by a narrow or broad spring - 
wood zone with large pores followed by a summerwood zone with smaller pores and 
denser fibrous tissue, in the diffuse-porous types generally relatively inconspicuous 
and delineated by a narrow dark band of denser fibrous tissue, or wanting alto¬ 
gether. Vessels very large to medium-sized, small, or very small, solitary, associ¬ 
ated with tracheids and irregularly distributed in radial, more or less oblique rows, 
strings, or in flame-like or stream-like clusters extending across the rings, in the 
™g-P orcms species largest in the springwood and grading abruptly or gradually 
into smaller vessels through the central portion of the ring and progressively into 
very small vessels towards the outer margin, in the diffuse-porous forms somewhat 
variable in size but exhibiting no variation indicative of seasonal growth, open or 
occluded with tyloses, less frequently partially or wholly plugged with dark-coloured 
gummy infiltration or with white deposits; vessel segments broad and short (annu¬ 
lar or barrel-shaped) to narrow and cylindrical, the narrow types often very thick- 
walled, truncate or abruptly or attenuately tailed at the ends; perforations simple, 
nearly horizontal to steeply oblique; tyloses abundant, sparse, or wanting, thin- 
walled or not infrequently sclerosed and then equipped with simple pits. Tracheids 
sparse or abundant, restricted to the immediate vicinity of the vessels or serving 
as conjunctive tissue between adjacent vessels; infiltration sparse or copious. 
Parenchyma paratracheal and metatraeheal, in cambiform rows of 3-8 or more 
units along the grain which in some species are divided further by a horizontal wall 
into locules containing solitary crystals; (a) paratrahceal parenchyma sparse, 
restricted to occasional cells and wanting altogether from some vessels; (b) meta- 
tracheal parenchyma very abundant, (1) in part diffused and scattered, or 2-several 
cells contiguous in short tangential lines, (2) more frequently (especially in the 
outer part of the ring) in more or less well-defined concentric, ragged, 1-several 
seriate lines or bands which alternate with fibrous bands of approximately the 
same or of greater thickness; infiltration sparse or copious; crystals frequently 
present in the ‘b’ parenchyma. Fibres non-libriform to libriform, medium coarse 
to medium fine or fine, angled in the transverse section and not definitely aligned 
in radial rows, non-septate, frequently gelatinous over fairly wide tracts; lumina 
empty or partially or wholly occluded with gummy infiltration. Rays compound 
or aggregate, and simple, homogeneous; (a) large rays conspicuous with the naked 
eye, appearing as rather broad lines on the transverse section which stand out 
against the darker background, lens-shaped or simulating broken parallel lines of 
varying length on the tangential section, forming a broad and handsome fleck on 
the quarter, 20 plus seriate and 200-800 plus /x in width, very high along the 
grain (1/5 to 2 plus inches); (b) small rays much more numerous than the large 
rays, barely visible with a hand-lens (10 X) and appearing as fine, very close lines 
between the large rays, separated by 1-10 fibres, uniseriate or rarely 2-3 seriate 
through the central portion when adjacent to the large rays, very variable in height 
along the grain; gummy infiltration fairly abundant to copious in the ray tissue; 
crystals frequent in the large rays. 

Remarks. Relatively hard and heavy timbers, suitable for construction of all 
sorts where strength, toughness and durability are of first importance. The large rays 
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handsome fleck on the quarter section and many of these woods are use 1 
" manufacture of furniture, panelling, &c., not only because of their all round 
utilitarian value but also for their figure as well, As is to be expected in such a 
large genus, the quality of the wood obtained from the different species varies 
appreciably, the best grades coming from the British Isles and Western Europe, 
and the Eastern United States. The Indian species included in this Manual are all 
trees found in hill forests which produce timbers of local value, but not comparable 
in quality with the better grades of oak obtainable elsewhere. 


MACROSCOPIC KEY TO COMMERCIAL SPECIES 

1 . Wood typically diffuse-porous or somewhat semi-ring-porous, the transition 
from the springwood pores to those of the summerwood gradual . . 2 

1. Wood typically ring-porous, the transition from the springwood pores to 
those of the summerwood abrupt . . . . . Q. serrata 

2. Lines of zonate parenchyma not sharply defined against the background 
of fibrous tissue, sometimes scarcely distinct ..... 3 

2. Lines of zonate parenchyma sharply defined against the background of 
fibrous tissue, forming a fine, even-meshed reticulum with the narrow 
rays ......... Q. semiserrata 

3. Large rays frequently one inch or more in height (t) along the grain . 4 

3. Large rays seldom one inch or more in height (t) along the grain Q. lamellosa 

4. Pores scanty to fairly numerous, in radial strings or flame-shaped clus¬ 
ters between the large rays; oven-dry wood nearly as heavy or heavier 
than water (sp. gr. 0-9-1-4) ........ 5 

4. Pores numerous in stream-like clusters between the large rays; oven- 
dry wood lighter than water (sp. gr. approx. 0*74) . . Q. incana 

5. Maximum width of large rays less than 0-5 mm.; heartwood light russet to 
pale greyish-brown; infiltration content normal Q. dilatata 

5. Maximum width of large rays more than 0-5 mm.; heartwood light pinkish- 
brown to reddish-brown ; infiltration content unusually high Q, semecarpifolia 

€t 

MICROSCOPIC KEY TO COMMERCIAL SPECIES 

1. Wood diffuse-porous or semi-ring-porous, the transition from the spring- 
wood vessels to those of the summerwood gradual; tangential diameter of 

largest springwood vessels less than 340 .2 

1. Wood ring-porous, the transition from the springwood vessels to those of 
the summerwood abrupt; tangential diameter of largest springwood 
vessels more than 340 ^ . Q. serrata 

2. Maximum width (x, t) of compound rays less than 500 n . . .3 

2. Maximum width (x, t) of compound rays more than 500 p . 5 ) 

3. Maximum tangential diameter of vessels 220-250 n ; large rays compound 
or nearly so ........... 4 

3. Maximum tangential diameter of vessels 185-200 p; large rays aggregate 

Q. incana 

4. Lines of zonate parenchyma with few or no included fibres, sharply 
defined, fairly even-margined, forming a fairly even-meshed reticulum 
with the narrow rays ....... Q. semiserrata 
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ies of zonate parenchyma with included fibres (appearing botryoid at 
low magnifications), not sharply defined, ragged margined Q. dilaiata 

Maximum tangential diameter of vessels 200-230 n ; fibres 24-27 y. in 
diameter; infiltration copious in the ray tissue; crystals abundant in the 
large rays ........ Q. sRmecarpifolia 

Maximum tangential diameter of the vessels 300-335 /x; fibres 27-32 /x in 
diameter; infiltration abundant but not copious in the ray tissue; crystals 
sparse in the large rays . . . . . . . Q. lamellosa 


Quercus semecarpifolia, Smith 

References. Gamble, Man. Ind. Timb., 671; Parker, For. FI. Punj., 496; Kanjilal, 
For. FI. U.P., 401; Nordlinger, Querschnitte, Bd. viii, Tab. xiv, I; Kanehira, Anat. Notes 
Ind. Woods, 19; Troup, Silv. Ind. Trees, iii. 928-935; Troup, Ind. Woods and Uses, 229; 
Watt. Com. Pro. Ind., 911; Chun, Chin. Econ. Trees, 100; Boulger, Wood, 230; Winn, 
Timb. and their Uses, 25,108. 

Vernacular Names. Beng.Nep., Ohesi, kasru; Punj. Hazara, Banjar ; Chamba, 
Kreu ; Bushahr, Karm ; U.P. Karshu ; Kumaon and Jaunsar, Kharshu, kharm ; 
Kashmir, Km, khassu, keru, kharsu, kharya. 

Habit and Distribution. A moderate-sized to large tree, which in the Punjab 
is found 8 ft. to 10 ft. in girth and over, with a fairly cylindrical and straight stem, 
30 ft. to 40 ft. in length. In the Kumaon district of the United Provinces, it is 
usually found as a tree of 3 ft. to 5 ft. girth, with a 10 ft. to 15 ft. bole, while in the 
Jaunsar division of the same province it is a considerably larger tree. From reports 
received from Kashmir it does not appear to grow as well there as in the Punjab, 
the average girth being given as 4 ft. to 5 ft. Gamble, quoting Aitchison, records . 
a tree cut in the Kuram district of 18 ft. girth and 100 ft. stem, which had been 
cut down by the Afghan army just before our occupation. In exposed situations 
at high elevations it is usually found as a small stunted tree, while it grows best in 
sheltered places on a north aspect. Found from Afghanistan to Bhutan in the 
Inner Himalaya, between 8,000 and 12,000 ft. elevation. 

Supplies. When dealing with the question of supplies it must be remembered 
that the species occurs at high elevations, and that the wood is heavy, factors 
which at once render extraction to the Plains expensive. On the other hand the 
karshu oak often forms nearly pure forests, so that, were a steady demand to 
arise at fair prices, the question of exploitation by mechanical means, such as 
rope-ways, might be worth considering. Parker states that large supplies are 
available from the Punjab and especially from the Kangra district. Moderate 
quantities are also available from the Jaunsar, Tehri and Kumaon forests of the 
United Provinces. The Divisional Forest Officers, Reasi and Ramban divisions of 
Kashmir, both report that timber is available in commercial quantities from their 
forests. 

General Characteristics of the Wood. Sapwood pale brownish-white, 
thin; heartwood light pinkish-brown to reddish-brown, becoming appreciably 
darker with age; dull, working to a smooth surface with care, without characteristic 
odour or taste, heavy to very heavy (sp. gr. 0-95-1-4), straight to more or less 
irregular-grained, medium fine- but uneven-textured (large rays). 
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of the Wood: 

Growth rings not distinct at low magnifications, scarcely distinct in thin sections by 
transmitted light at high magnification and then delineated by a narrow line of denser 
fibrous tissue, 8-12 per inch; Gamble ( Manual of Indian Timbers) states that annual 
rings are only recognizable in young trees or coppice shoots, and these are marked only 
by a line of pores. 

Vessels medium-sized to small or very small, appearing light brown punctate at low 
magnifications (10 X), where rings are evident, slightly larger at the beginning of the 
ring but exhibiting no appreciable variation in size indicative of seasonal growth (wood 
typically diffuse-porous), those of the heartwood partially or wholly occluded with tyloses 
which frequently contain deposits of reddish-brown gum, generally with narrow rays 
contiguous on either side, forming fine unevenly distributed straightish vessel lines along 
the grain which are stuffed with tyloses and gummy deppsits, solitary, associated with 
tracheids and unevenly distributed in radial flame-shaped groups or clusters which are 
more or less continuous across the rings and recall the vessel- grouping of the Guttiferae, 
1-13 per mm. 2 ; vessel segments 255-640 /x long, medium thick-walled, truncate or 
abruptly or attenuately tailed at the ends, the largest with maximum diameter of 200- 
230 /x; perforations simple, nearly horizontal to somewhat oblique; pits leading to con¬ 
tiguous tracheids in vertical strips, orbicular or nearly so, with wide border and short 
orifice which does extend beyond the margin of the pit, with maximum diameter of 4—8 fx ; 
pits leading to contiguous narrow rays several to each ray cell and aligned in a horizontal 
umseriate row, elliptical to oblong-oval, vertically orientated, with wide orifice with or 
without a narrow border, the maximum diameter 15—20 /x; tyloses abundant, partially 
or Wholly occluding the vessels in the heartwood, medium thick-walled or occasionally 
strongly scJerosecl, with simple pits, for the most part packed with dark reddish-brown 
gum. 

Tracheids paratracheal, abundant, in irregular tracts about the solitary vessels and 
passing over into libriform fibres, 500-755 ft long, 34-38 fi in diameter, with numerous, 
orbicular or nearly orbicular pits on all vertical walls; walls 3-6 /x in thickness : lumina 
frequently occluded with dark reddish-brown, gummy deposits. 

Parenchyma paratracheal and metatracheal, in cambiform rows of 3-5 or more units 
along the grain some of which are divided further by horizontal walls into crystal locales; 
(a) paratracheal parenchyma extremely sparse, restricted to occasional cells, the vessels 
surrounded for the most part by tracheids; cells Battened to conform to the vessel wall, 
with maximum diameter of 25—30 fi ; (6) metatracheal parenchyma extremely abundant, 
(1) in part diffuse and scattered among the fibres and tracheids, (2) for the most part 
intermingled with fibres and loosely aggregated in concentric, 1-several seriate, botry- 
oidal (10 x) lines which alternate with ragged, more or less ill-defined bands of fibrous 
tissue of somewhat greater thickness; cells of ‘ b * parenchyma more or less angular in the 
transverse section and not appreciably flattened in the tangential plane, the maximum 
diameter 30-37 /x; reddish-brown gummy infiltration copious in both types of paren¬ 
chyma, occluding the majority of the cells; crystals abundant, large, solitary in the 
locules, not infrequently in series of 2 to a half-dozen or more along the grain; starch 
deposits not observed. 

Fibres medium fine, angled in the transverse section and not distinctly aligned in 
radial rows, in concentric more or less ill-defined bands which alternate with somewhat 
narrower hands of parenchyma, libriform, 720-1,700 /x long, 24-27 jx in diameter; walls 
3-7 fi in thickness; inter-fibre pits fairly abundant, minute, nearly simple by reduction, 
with slit-like, nearly vertical orifice; fibre lumina narrow, frequently occluded with reddish- 
brown gummy infiltration. 

Fays aggregate to nearly compound, and simple, homogeneous; (a) aggregate or 
compound rays conspicuous with the naked eye, appearing on the transverse section as 
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V light brown lines which stand out against the background of darker tissue and 
iced at iiTegular intervals of 1*5 to 5 millimetres, much darker than the background 
on the tangential face of the wood, bi* convex with tapering ends and spaced at intervals 
of 1*5 to 2*5 millimetres, forming a broad, ribbon-like fleck on the quarter when the plane 
of section happens to pass through them, with little included fibrous tissue and hence 
nearly compound, up to 40 plus seriate and 800 plus \i in width, variable in height along 
the grain (up to 1 plus inches); (b) simple rays more numerous than the aggregate rays, 
not visible with the naked eye, barely visible with a hand-lens (10 X) as fine, very close 
lines between the large rays, close (12-17 per mm.), separated by 1-10 (mostly 1-5) fibres, 
frequently contiguous to the vessels, forming a fine inconspicuous fleck on the quarter, 
uniseriate or rarely with paired cells, 13-17 fi wide, variable in height, the tallest 16 plus 
cells and 230 plus p, ; pits leading from the ‘ b’ rays to contiguous vessels several to each 
ray cell and aligned in a horizontal uniseriate row, elliptical to oblong-oval, with wide 
orifice with or without a narrow border, the maximum diameter 15-20 fi ; reddish-brown 
gummy infiltration copious in both sorts of rays, completely occluding the cells; crystals 
frequent in the ‘a’ rays, large, solitary in somewhat enlarged cells which contain little or 
no infiltration; starch deposits not observed. 

Summary. A heavy to very heavy, straight- to more or less irregular-grained, medium 
fine- and uneven-textured, light pinkish-brown to reddish-brown wood; with an unusually 
high infiltration content; difficult to season and refractory under tools; featured ana¬ 
tomically by indistinct growth rings or their absence (wood typically diffuse-porous), 
medium-sized to small or very small vessels which are borne solitary but are further 
aggregated into radial, flame-shaped groups or clusters, medium thick-walled vessel 
segments with simple perforations, tracheids in the vicinity of the vessels, abundant 
metatracheal parenchyma intermingled with fibres and loosely aggregated in concentric, 
botryoidal lines which alternate with somewhat wider bands consisting of medium 
fine, thick-walled, libriform fibres, and both simple and aggregate rays, the latter 40 plus 
seriate and 800-1,000 /* in width, often up to 2/3 plus inch in height along the grain, and 
forming a broad ray fleck on the quarter; a timber of the third class, little used as the 
tree is found in admixture with more valuable species. 

Material. Gamble Specimen, No. 5871. 

Mechanical Properties. Wt. at 12 per cent, moisture content 53 lb. per c. ft. 
No strength figures are available. It is very hard and strong and in the latter 
respect a reliable timber. 

Seasoning. It is refractory to season, but less so than the wood of Q. incana ; 
green conversion by quartering and slow seasoning is indicated. The Divisional 
Forest Officer, Billawar, Kashmir, reports that in his district logs are always 
converted in a green state and the timber put into use at once in that condition. 

Durability and Adaptability to Treatment. The timber is durable and 
lasts for many years, even in exposed positions. Very large trees are liable to be 
faulty at the centre. 

Working Qualities. Difficult to saw but readily lends itself to cleaving. It 
finishes to a hard, smooth surface if correctly worked, otherwise it chips up under 
the plane. If cut on the quarter it presents the characteristic broad silver grain of 
most species of oaks. 

Uses, Present and Prospective. It is a fine strong timber, but is not much 
used being overshadowed by more valuable and more easily worked woods, such 
as deodar and the pines, which also occur in the localities in which it is found. It 
is used locally for building purposes as beams, posts, rafters, door frames, wall 
plates, also for ploughs, bedsteads and mule-saddles. It is extensively used as 
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i.it,, ood and for the manufacture of charcoal. Were means of extraction to be 
improved, its uses might be developed for carriage and motor car wheels, and 
for barrel staves, as the wood lends itself readily to cleavage. It would also make 
up into handsome furniture, advantage being taken of its attractive silver grain. 


Quercus serrata, Thunb. 


REFERENCES. Gamble, Man. Ind. Timb., 673; Kanjilal, For. FI. U.P., 404; Troup, 
Silv. Ind. Trees, iii. 939-942; Troup, Ind. Woods and Uses, 230; Kanehira, Idea. Imp. 
Jap. Woods, 68; Chun, Chin. Econ. Trees, 93; Boulger, Wood, 231. 

Vernacular Names. Ass. Dingrittiang ; Burm. Thite, metlein, nyan . 

Habit and Distribution. A large tree with a cylindrical, straight and some¬ 
what tapering stem, up to 8 ft. in girth and 30 ft. in length. Stated to occur from 
Kumaon eastwards at 3,000 to 8,000 ft. elevation. E. O. Shebbeare states that it is 
not indigenous in Bengal hut is often cultivated. It also occurs in the Khasia 
and Manipur Hills, and the Shan Hills of Upper Burma. 

Supplies. Only limited supplies are available from the Khasia Hills and Shan 
Hills and in any case the cost of extraction for export would be prohibitive. Culti¬ 
vated in the cinchona plantations and elsewhere in Bengal, and in Dehra Dun 
where it thrives well. Parker states that it is common round Maymyo. 

General Characteristics of the Wood. Sapwood pale brownish-white, 
thin; hearfcwood light russet to light greyish-brown, darkening somewhat on ex¬ 
posure ; somewhat lustrous when first exposed but becoming dull with age, work¬ 
ing to a fairly smooth surface; without characteristic odour or taste, heavy (sp. gr. 
approx. 0-86), straight- to somewhat irregular-grained, medium- but uneven- 
textured (ring-porous). 


Structure of the Wood : 

Growth rings distinct with the naked eye, delineated by a narrow, lighter zone of 
springwood tissue containing 1-3 rows of large springwood pores followed by a broad 
zone of somewhat darker, denser summerwood, varying in width at different points 
throughout the circumference and hence irregular in contour, with undulate margins, 
4-8 per inch. 

Vessels variable in size (wood ring-porous); springwood vessels large to very large, 
occluded with tyloses in the heartwood and hence the orifices not clearly distinct with 
the naked eye, solitary and embedded with tracheids and parenchyma in a narrow spring- 
wood zone of porous tissue 1-3 (mostly 1-2) vessels wide, generally with narrow rays 
contiguous on one and frequently on both sides; on the quarter the springwood zones 
appear as narrow, porous, rather widely spaced parallel striae which are somewhat darker 
than the background but are relatively inconspicuous; springwood vessel segments 340 - 
475 p long, thin-walled, truncate or abruptly tailed on the ends, the largest 350-385 p in 
diameter; transition from springwood to summerwood vessels abrupt; summerwood 
vessels solitary, unevenly distributed in radial strings or less commonly in radial clusters 
extending across the rings, becoming progressively smaller and thicker-walled toward the 
outer margin of the ring; summerwood vessel segments 415-600 p long, thick-walled, 
abruptly or attenuately tailed at the ends, the smallest 45-70 p in diameter; perforations 
simple, nearly horizontal in the springwood vessels to steeply oblique in those near the 
outer margin of the summerwood; pits leading to contiguous tracheids in vertical strips, 
orbicular or nearly so, with wide border and short orifice which does not reach beyond 
the pit margin, the maximum diameter 4-8 p; pits leading to contiguous narrow rays 
several to each ray cell and aligned in a horizontal uniseriate row, rounded and frequently 
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ical to oblong-oval and then vertically orientated, with wide orifice with or wit) 
Harrow border, the maximum diameter 13-17 /x; tyloses abundant, in spittle-like masses, 
partially or wholly occluding the vessels in the heartwood, thin-walled or the walls occa¬ 
sionally somewhat thickened, without infiltration. 

Tracheids paratracheal, abundant, intermingled with parenchyma (1) forming the 
background of tissue in which the vessels are inserted in the narrow porous springwood 
zone, and (2) restricted in number and in like maimer forming narrow radial streamers of 
porous tissue in which the strings or clusters of smaller summerwood vessels are embedded, 
425-850 p long, 34-38 ft in diameter, with numerous orbicular or nearly orbicular pits on 
all vertical walls; walls 3-5 ft thick; lumina empty. 

Parenchyma paratracheal and metatrackeal, in oambiform rows of 2-8 units along 
the grain some of which are divided further by horizontal walls into crystal locules: 
(a) paratracheal parenchyma sparse, restricted to occasional cells, the vessels surrounded 
for the most part by tracheids; cells angular, with maximum diameter 30-37 ft ; (b) meta- 
tracheal parenchyma (1) relatively sparse and intermingled with tracheids in the narrow, 
porous, springwood zone, and (2) very abundant in the summerwood, intermingled with 
fibres and loosely aggregated in concentric, 1-several seriate, botryoidal (10 X) lines 
which alternate with ragged, more or less ill-defined bands of fibrous tissue of somewhat 
greater thickness; cells of ‘b’ parenchyma more or less angular and not appreciably 
flattened on the tangential plane, the maximum diameter 30-37 /x; infiltration sparse in 
both types of parenchyma, light brownish-yellow; crystals fairly abundant, large, solitary 
in the locules, not infrequently in series of several along the grain; starch deposits not 
observed. 

Fibres fine, angled in the transverse section and not distinctly aligned in radial rows, 
in concentric, more or less ill-defined bands which alternate with narrower bands of 
parenchyma, libriform, 670-1,915 ft long, 19-22 ft in diameter; walls 3-7 ft thick; inter¬ 
fibre pits fairly abundant, minute, nearly simple by reduction, with slit-like, nearly 
vertical orifice; fibre lumina narrow, without infiltration. 

Bays compound and simple, homogeneous: (a) compound rays conspicuous with the 
naked eye, appearing on the transverse section as medium broad, light brown lines which 
stand out against the background of somewhat darker tissue and are spaced at intervals' 
of 1*5 to 3 mm., bi-convex with tapering ends and darker than the background on the 
tangential face of the wood, forming a medium broad, ribbon-like fleck on the quarter 
when the plane of section happens to pass through them, up to 25 plus seriate and 350 
plus /x in width, variable in height along the grain (up to 1/6 plus inch); (b) simple rays 
much more numerous than the compound rays, not visible with the naked eye, appearing 
with a hand-lens (10 X) as fine, very close lines between the large rays, close (12-17 per 
mm.), separated by 1-10 fibres, frequently contiguous to the vessels, uniseriate or rarely 
with paired cells, 17-23 ft wide, very variable in height, the tallest 16 plus cells and 350 
plus ft; pits leading from the ‘ b 5 rays to contiguous vessels several to each ray cell and 
aligned in a horizontal uniseriate row, rounded and frequently elliptical to oblong-oval 
and then vertically orientated, with wide orifice with or without narrow border, the 
maximum diameter 13-17 ft; gummy infiltration sparse in the cells of both ‘a 5 and ‘b’ 
rays; crystals wanting; starch deposits fairly abundant. 

Summary. A heavy, straight- to somewhat irregular-grained, medium fine- and 
uneven-textured, light russet to light greyish-brown wood; with low infiltration content; 
a refractory timber to season; works fairly readily under tools; featured anatomically by 
distinct growth rings (wood ring-porous), with a narrow porous springwood zone 1-3 (mostly 
1 - 2 ) vessels wide followed by a wider summerwood zone in which the vessels are arranged 
in radial strings or clusters and become progressively smaller and thicker-walled toward 
the outer margin of the ring, numerous tracheids about the vessels of both types, very 
abundant metatracheal parenchyma intermingled with fibres and loosely aggregated in 
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trie, 1-several seriate lines which alternate with somewhat broader bands of 
-walled fibres, and both simple and compound rays, the latter 25 plus seriate and 
350 plus fi in width, often 1/6 plus inch in height along the grain, and forming a medium 
broad, handsome ray fleck on the quarter; a timber of the third class. 

Material . Gamble Specimen, No. 5827. 

Mechanical Properties. Wt. at 12 per cent, moisture content 54 lb. per c. ft. 
No strength figures are available: it is very hard, strong, and close-grained. 

Seasoning. A refractory timber to season, especially in the round; the logs 
should be converted in a green state, and the sawn material close piled and well 
protected from the sun and hot winds. The method not infrequently employed 
in England when seasoning oak is to saw the freshly cut logs through and through, 
storing the boards for two to four months without stickers and after that with 
stickers. This system might be tried with Indian oaks, as it retards the seasoning 
during the initial and most difficult periods. It is usual, when adopting this method, 
to turn the boards once or twice during the first four months; it is also advisable 
not to convert the logs for five or six weeks after felling as this minimizes winding 
of the stock as it comes off the saw. 

Durability and Adaptability to Treatment. Durable under cover, but 
subject to attack by longicom beetles. It has never been antiseptically treated. 

Working Qualities. Moderately hard to saw; it works by hand to a fair sur¬ 
face and takes a high lasting polish. Cut on the quarter it yields a decorative panel, 
very suitable for good class furniture. 

Uses, Present and Prospective. Gamble states that it is used for building 
in Assam. A sound, strong timber for building and construction purposes, and if 
quartered suitable for furniture. It would appear to be one of the few Indian oaks 
worth cultivating. 


Quercus dilatata, Lindley 

Deferences. Gamble, Man. Ind. Timb., 673; Parker, For. FI.Punj.,498; Kanjilal, 
For. FI. U.P., 402; For. Bui. No. 66, Econ. Series of 1925; Nordlinger, Querschnitte, 
Bd. vii, Tab. xiv. 2; Pearson, Com. Guide For. Econ. Pro. Ind., 87-88; Troup, Silv. Ind, 
Trees, iii. 923-928; Troup, Ind. Woods and Uses, 226; Watt, Com. Pro. Ind., 911. 

Vernacular Names. Punj. Barungi , banji, morn , rnaru, marghang; U.P. 
Mom ; Kumaon and Garhwal, Tilong , kilonj ; Kashmir, Mohroo , mdhru. 

Habit and Distribution. A large tree, which in exceptional cases may be 
found up to 18 ft. to 20 ft. in girth and 100 ft. high. In the Punjab more common 
sizesare 10ft. to 12ft.girth,not infrequently branching low, though long cylindrical 
straight trees are also available. H.L, Cooper, writing from Kumaon, states that trees 
10 ft. to 15 ft. in girth, with a 50 ft. stem are not uncommon. Forest Officers report 
from Kashmir that in the Reasi and Ramban districts the average size of the trees 
is about 4 ft. in girth, with a straight though short stem, while in the Billawar 
division stems up to 36 ft. in length are available. Found in the Inner Himalaya 
from Afghanistan to Nepal, between 5,000-9,000 ft. elevation. The moru oak 
occurs below the forest belt containing the karshu oak and mixed on its lower 
limits with the ban oak. It, like the higher-level species, not infrequently forms 
nearly pure forests and in moist places is not infrequently mixed with spruce and 
silver fir. 

Supplies. Extraction is often difficult but not so difficult as that of Q. <seme- 
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tifolia. H. L. Cooper estimates that 5,000 c. ft. could be procured annually from 
the Naim Tal division of the United Provinces, and moderate quantities from 
Garhwal, but adds that extraction from that locality would be somewhat expensive. 
Parker states that very considerable supplies are available from the Punjab, and 
especially from the Hazara division, with a lead of 10 to 15 miles to a cart road. The 
reports from Kashmir show that supplies are very limited from the Riasi, Mirpur, 
and Ramban divisions, while practically no timber is available from the Billawar 
division. The uses for which the moru oak is suitable, such as barrel staves, 
wheel spokes, and tool handles, permit of extraction in small sizes, so that were 
a steady demand to arise it would be possible to cleave the wroughts and staves 
in or near the forest and export the material in portable sizes to lines of extraction. 
Under existing methods of extraction such a procedure presents a possible solution 
to the problem. Parker sounds a note of warning when he states that supplies are 
rapidly being exhausted by the charcoal burners. 

General Characteristics of the Wood. Sapwood grey, thin; heartwood 
light russet to pale greyish-brown, with darker, often irregular streaks; somewhat 
lustrous when first exposed but soon becoming dull, working with care to a smooth 
surface, without characteristic odour or taste, heavy (sp. gr. approx. 0-91), fairly 
straight-grained, medium fine- but uneven-textured (large rays). 


Structure of the Wood : 

Growth rings present or wanting; when present, indistinct with the naked eye, dis¬ 
tinct or scarcely distinct with a hand-lens (10 X), delineated by a narrow zone of denser 
fibrous tissue at the outer margin, narrow to medium wide, with undulate margins, 
6-15 per inch. 

Vessels medium large to small or very small, the orifices not distinct with the naked 
eye, largest at the beginning of the ring, grading gradually to smaller vessels toward the 
outer margin, but exhibiting no striking variation in size indicative of seasonal growth 
(wood diffuse-porous), partially or wholly occluded with tyloses which frequently con- * 
tain gum, generally with narrow rays contiguous on one and frequently on both sides, 
forming fine vessel lines along the grain containing reddish-brown tyloses and dark 
deposits of gum, solitary and associated with tracheitis and irregularly grouped in radial 
strings or clusters extending across the rings between the broad rays, 2-17 per mm. 2 ; 
vessel segments 250-600 \x long, medium thick-walled, truncate or abruptly or attenuately 
tailed at the ends, the largest with maximum diameter of 230-250 /x; perforations simple, 
nearly horizontal to oblique; pits leading to contiguous tracheids in vertical strips, 
orbicular or nearly so, with wide border and short orifice which does not extend beyond 
the margin of the pit, with maximum diameter of 7-10 \i ; pits leading to contiguous 
narrow rays several to each ray cell and aligned in a horizontal uniseriate row, linear- 
elliptical to elliptical or oval-oblong and vertically aligned, with wide orifice with or 
without a narrow border, the maximum diameter 13-17 plus /z; tyloses abundant, par¬ 
tially or wholly occluding the vessels, reddish-brown, thin-walled or frequently sclerosed 
and then pitted, frequently with inclusions of reddish-brown gum. 

Tracheids paratracheal, fairly abundant but confined to the immediate vicinity of 
the vessels and not sharply differentiated from the fibres in the transverse section, 415- 
650 fi long, 30-37 /z in diameter, with numerous, orbicular or nearly orbicular pits on all 
vertical walls; walls 4-7 /z thick; lumina frequently with deposits of reddish-brown gum. 

Parenchyma paratracheal and metatracheal, in cambiform rows of 3-8 plus units 
along the grain which are rarely divided further by a horizontal wall into 2 locules, each 
containing a solitary crystal: (a) paratracheal parenchyma extremely sparse, restricted 
to occasional cells, the vessels encircled for the most part by tracheids; cells flattened to 
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to the vessel walls, with maximum diameter of 17-27 plus y\ (6) 

^pafenchyma extremely abundant: (1) in part diffuse and scattered among the fibres; 
(2) for the most part intermingled with fibres and loosely aggregated in concentric, 
1-several seriate, ragged, botryoidal (10 X) lines which alternate with ragged, more or 
less ill-defined, bands of fibrous tissue of greater thickness; cells of ‘b’ parenchyma more 
or less angled in the transverse section and not appreciably flattened in the tangential 
plane, the maximum diameter 30-37 y; reddish-brown gummy infiltration sparse to 
fairly abundant in both types of parenchyma; crystals occasional near the compound 
rays, solitary, the locules in series of 2-several along the grain. 

Fibres medium fine, angled in the transverse section and not distinctly aligned in 
radial rows, in more or less ill-defined bands which alternate with narrower bands of 
parenchyma, libriform, 765-1,530 y long, 25-28 y in diameter; walls 4-7 y thick; inter¬ 
fibre pits sparse, minute, nearly simple by reduction, with slit-like, nearly vertical orifice; 
fibre lumina narrow, empty or partially occluded with reddish-brown gummy deposits. 

Bays compound or nearly compound, and simple, homogeneous: (a) compound rays 
conspicuous with the naked eye, appearing in the transverse section as broad, light brown 
lines which stand out against the background of darker tissue and are spaced at irregular 
intervals of 1 to 3-5 mm., darker than the background on the tangential face of the wood 
and appearing as conspicuous, medium wide, interrupted lines running with the grain, 
forming a broad, ribbon-like fleck on the quarter when the plane of section happens to 
pass through them, with little or no included fibrous tissue and hence compound or nearly 
so, up to 25 plus seriate and 350 plus y in width, variable in height along the grain (up to 
1 plus inch); (6) simple rays much more numerous than the compound rays, not visible 
with the naked eye, appearing with a hand-lens (10 x) as fine, very close lines between 
the large rays, close (11-15 per mm.), separated by 1-10 fibres, frequently contiguous to 
the vessels, uniseriate or rarely bi-seriate through the central portion, 13-20 y thick 
through the central portion where strictly uniseriate and very variable in height (up to 
16 plus cells and 350 plus y ) ; pits leading from the c b’ rays to contiguous vessels several 
to each ray cell and aligned in a horizontal uniseriate row, linear-elliptical to elliptical or 
oval, oblong, with wide orifice with or without a narrow border, with maximum diameter 
of 13-17 y ; reddish-brown gummy infiltration abundant in both types of rays; crystals 
fairly numerous in the cells of the £ a’ rays, especially along the flanks; starch deposits 
not observed. 

Summary . A heavy, fairly straight-grained, medium fine- and uneven-textured light 
russet to pale greyish-brown wood, with darker, often irregular streaks; difficult to season 
and more or less refractory under tools; comparable to Quercus incana , Roxb., but 
generally somewhat heavier and with higher infiltration content, with slightly larger, 
less numerous pores and large rays with little or no included fibrous tissue (in contrast to 
those of Q. incana which frequently contain appreciable amounts of fibrous tissue); a 
timber of the third class. 

Material. Gamble Specimen, No. 5869. 

Mechanical Properties. Wt. at 12 per cent, moisture content 60 lb. per c. ft. 
(Chakrata, United Provinces); 57 lb. per c. ft. (Hazara, Punjab). Very hard, tough, 
strong, and elastic. Gamble, quoting Major Lang, gives P = 670, or about 16 per 
cent, below the figure for Burma teak. 

Seasoning. Moru seasons badly in the log, developing serious deep, long 
splits, often of a compound nature. Sawn material is also liable to collapse if 
seasoned too fast. Kinns advocates cross-cutting logs to stave lengths, when in 
a green state, cleaving the bolts into double staves, dressing and piling for pre~ 
hminary seasoning at site of felling, and leaving the rough cleft staves stacked 
until the end of the monsoon. Experiments carried out by the Government Insti- 
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it Bareilly proved that, if dealt with as described above, the material cai 
5ut and the complete seasoning satisfactorily carried out either by air-drying or 
in kilns. Kinns kiln-seasoned 1 in. dressed staves, with an initial moisture content 
of 33 per cent., to 8 per cent, in 18 days, little degrade taking place in the process. 
He advocates raising the humidity in the kiln for a few hour's prior to removing 
the stock. 

Durability and Adaptability to Treatment. Durable, especially when 
seasoned, and not very liable to insect and fungus attack. As far as is known it has 
never been antiseptically treated. 

Working Qualities. A tough timber both to saw and work, especially when 
well seasoned. It however is not difficult to cleave. For the uses for which it is 
most suitable, namely, barrel staves, carrying poles, sledge runners, shafts and 
wheel spokes, it presents little difficulty in working. Kinns advocates a stout 
gauge saw, such as a plate circular saw with spring set teeth, shallow gulleted, 
a front rake of 20° and a top clearance of 10° to 12°. Machining tools should be 
ground with as little clearance as possible, to produce a clean finish and at the same 
time retain a cutting edge. Cut on the quarter the plank presents a broad silver 
grain of pleasing appearance taking a good polish. 

Uses, Present and Prospective. Used to a limited extent for building and 
formerly for sleepers. Gamble states that it is the best wood for sledge runners. 
It is also employed for axe handles, carrying poles, walking sticks, and for manu¬ 
facturing charcoal. It has been thoroughly tested for cask and barrel-making by 
the Government Wood Working Institute at Bareilly and found to be very suitable 
for the purpose. It should also yield very strong though heavy wheel spokes. A 
sound timber, but in the localities where available held in little esteem as compared 
with its associates, deodar and pine wood. The uses to which it can be put are 
different from those of conifer woods and it could never probably be profitably ex¬ 
ploited unless markets for it were developed along the foot-hills and in the plains. 


Quercus incana, Roxb. 

References. Gamble, Man. Ind.Timb., 675; Kanjilal, For. FI. U.P., 402; Parker, 
For. FI. Punj., 496; Nordlinger, Querschnitte, Bd. vii, Tab. xiv. 3; Kanehira, Anat. 
Notes Ind. Woods, 19; Pearson, Com. Guide For. Econ. Pro. Ind., 86-87; Troup, Silv. 
Ind. Trees, iii. 915-923; Troup, Ind. Woods and Uses, 227-228; Watt, Com. Pro. Ind., 
911; Boulger, Wood, 231. 

Vebnacular Names. Punj. Hazara, Rin, rinj ; Jhelum, Ban , banj ; UP. 
Jaunsar, Inai> bani ; Garhwal, Pharwt ; Kumaon, Banj ; Dotial, Kharanj, tikia , 
banj ; Kashmir, Bin , in, banj. 

Habit and Distribution. A moderate-sized to large tree, with a relatively 
short and often irregular stem. The average girth may be put at 4 ft., while trees are 
not often found over 6 ft. in girth and more than 12 ft. to 15 ft. in length of bole. 
To obtain straight logs of such length in any number would not be possible. Found 
in the Salt Range and extending through Kashmir, the Punjab, and the United 
Provinces to Nepal, from 3,000 ft. to 8,000 ft. elevation, more often on the outer 
hot aspects than on the northern slopes. Probably the commonest and best known 
oak of the Himalaya, as it surrounds hill stations, such as Mussoorie, Naini Tal, 
Raniket and Simla. 

Supplies. Very considerable supplies are available, though from certain local*- 
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Extraction is difficult and expensive. Fair to large supplies can be procured 
rom the Jaunsar, Nairn Tal, Tehri and Kumaon forests of the United Provinces. 
The same remarks apply to the Punjab, while large quantities can be obtained 
from the Bhimag and Thakrakote Ranges of the Riasi division in Kashmir. The 
Divisional Forest Officer, Mirpur division, of the same State, reports that 4,000 
logs could be supplied annually under present working conditions and that, were 
a demand to arise, as many as 10,000 could be procured. The Forest Officers of 
the Ramban and Billawar divisions of Kashmir state that the timber is not avail¬ 
able in commercial quantities. 

General Characteristics oe the Wood. Sap wood pale reddish-white, thin; 
heartwood light russet to light greyish-brown, sometimes with darker streaks, 
darkening somewhat on exposure; somewhat lustrous when first exposed but 
becoming dull with age, working to a fairly smooth surface under tools, without 
characteristic odour or taste, moderately heavy (sp. gr. approx. 0*74), straight- or 
somewhat w r avy-grained in the radial plane, medium fine- but uneven-textured 
(large rays). 

Structure of the Wood : 

Growth rings indistinct with the naked eye, fairly distinct with a hand-lens (10 X), 
delineated by a faint narrow zone of denser fibrous tissue at the outer margin, narrow, 
with undulate margins, 10-16 per inch. 

Vessels medium-sized to small or very small, the orifices not distinct with the naked 
eye, largest at the beginning of the ring or in some rings in the middle portion, grading 
gradually to smaller vessels towards the outer margin but exhibiting no great variation 
in size indicative of seasonal growth (wood diffuse-porous), partially or wholly occluded 
with tyloses, generally with narrow rays contiguous on one and frequently on both sides, 
forming fine vessel lines along the grain partially stuffed with tyloses, solitary, associated 
with tracheids and irregularly grouped in stream-like clusters which continue across the 
rings between the broad rays, 4-22 per mm. 2 ; vessel segments 360-550 /x long, medium 
thick-walled, truncate or abruptly or attenuately tailed at the ends, the largest with 
maximum diameter of 185-200 fi ; perforations simple, horizontal to oblique; pits leading 
to contiguous tracheids in vertical strips, orbicular to oval, with wide border and short 
orifice which does not extend beyond the margin of the pit, with maximum diameter of 
6-8 /x; pits leading to contiguous narrow rays several to each ray cell, rounded and fre¬ 
quently oval to oblong-elliptical and then vertically orientated, with wide orifice with 
or without a narrow border, with maximum diameter 13-17 /x; tyloses abundant, par¬ 
tially or wholly occluding the vessels in the heartwood, thin-walled, without infiltration. 

Tracheids paratracheal, sparse and confined to the immediate vicinity of the vessels 
and not sharply differentiated from the fibres in the transverse section, 350-670 /x long, 
30-37 /x in diameter, with numerous, orbicular or oval bordered pits on all vertical 
walls; walls 4-7 /x thick; lumina empty or partially occluded with brownish-yellow 
deposits. 

Parenchyma paratracheal and metatrackeal, in cambiform rows of 3-8 plus units 
along the grain: (a) paratracheal parenchyma sparse, restricted to occasional cells, the 
vessels encircled for the most part by tracheids; cells flattened to conform to the vessel 
wall, with maximum diameter of 30-37 ; (6) metatracheal parenchyma extremely abun¬ 
dant: (1) in part diffuse and scattered among the fibres, (2) for the most part intermingled 
with fibres and loosely aggregated in concentric, 1-several seriate, botryoidal (10 X) 
lines which alternate with ragged, more or less ill-defined bands of fibrous tissue of greater 
thickness; cells of * b 9 parenchyma more or less angular in the transverse section and not 
appreciably flattened in the tangential plane, with maximum diameter 30-37 /x; gummy 
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ion sparse in both types of parenchyma, light brownish-yellow; crystals wan^ 
deposits not observed. 

Fibres medium fine, angled in the transverse section and not distinctly aligned in 
radial rows, in more or less ill-defined bands which alternate with somewhat narrower 
bands of parenchyma, libriform, 680-1,450 /x long, 24—27 /x in diameter; walls 3-7 /x 
thick; inter-fibre pits sparse, minute, nearly simple by reduction, with slit-like, nearly 
vertical orifice; fibre lumina narrow, empty or partially occluded with brownish-yellow 
gummy deposits. 

Rays aggregate or occasionally nearly compound, and simple, homogeneous; (a) 
aggregate rays conspicuous with the naked eye, appearing on the transverse section as 
broad, light brown lines which stand out against the background of darker tissue and are 
spaced at irregular intervals of 1 to 5 mm., darker than the background on the tangential 
face of the wood and appearing as conspicuous, medium wide interrupted lines running 
with the grain, forming a broad, ribbon-like fleck on the quarter when the plane of section 
happens to pass through them, usually with appreciable amounts of included fibrous 
tissue and hence aggregate, up to 20 plus seriate and 350 plus /x in width, variable in 
height along the grain (up to 1 plus inches); (6) simple rays much more numerous than 
the compound rays, not visible with the naked eye, appearing with a hand-lens (10 X) 
as fine, very close lines between the large rays, close (12-16 per mm.), separated by 1—10 
fibres, frequently contiguous to the vessels, uniseriate or 2-3 seriate on the flanks of the 
aggregate rays and with transition forms to the units of the aggregate ray proper, 17-27 fi 
wide where strictly uniseriate and very variable in height (up to 16 plus cells and 350 plus 
y ); pits leading from the *b’ rays to contiguous vessels several to each ray cell, rounded 
and frequently oval to oblong-elliptical and then vertically orientated, with wide orifice 
with or without narrow border, with maximum diameter 13-17 /x; gummy infiltration 
sparse to fairly abundant in the cells of both ‘a’ and ‘b’ rays; crystals occasional; starch 
deposits not observed. 

Summary. A moderately heavy, straight- or somewhat wavy-grained, medium fine- 
and uneven-textured, light russet to light greyish-brown wood, sometimes marked with 
darker streaks along the grain; with low infiltration content; difficult to season but works 
fairly well under tools; featured anatomically by faint growth rings delineated by a faint 
narrow zone of denser fibrous tissue, medium-sized to small or very small vessels which 
exhibit no great variation in size indicative of seasonal growth and are further grouped 
in stream-like clusters extending across the rings between the broad rays, few tracheids 
in the immediate vicinity of the vessels, very abundant metatracheal parenchyma with 
intermingled fibres in concentric, 1-several seriate, botryoidal (10 X) lines which alternate 
with broader, ragged, more or less ill-defined bands consisting of medium fine, thick- 
walled fibres, and simple and aggregate rays, the latter 20 plus seriate and 350 plus p in 
width, often 1 plus inches in height along the grain, and forming a broad handsome 
fleck on the quarter. 

Material. Gamble Specimen, No. 5870. 

Mechanical Propebties. Wt. at 12 per cent, moisture content 47 lb. per c. ft. 
Very hard and moderately strong. Gamble, quoting Major Lang, gives P = 491, 
so that the timber is much weaker than teak in transverse strength and 27 per cent, 
weaker than that of Q. dilatata. 

Seasoning. Probably one of the most difficult Indian timbers to season. If 
left in the log it splits so severely as to cause complete rejection. Converting the 
logs in a green state gives somewhat better results, though they are far from satis¬ 
factory. Before any method can be ascertained to determine how best to deal with 
ban oak, extensive experiments will have to be carried out. Two ways suggest 
themselves: one to steam the sawn stock in or near the forest as is done with walnut, 
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convert the logs when green and to stack without stickers 
the stock from time to time. Were it possible to kiln-season an experimental load 
of green planks it would no doubt give interesting and possibly instructive results. 

Durability and Adaptability to Treatment. Moderately durable under 
cover and when completely immersed in water. Not durable in contact with the 
ground or in damp places. Liable to attack by large borers. 

Working Qualities. Though a very hard wood it is not difficult to saw when 
dry; it can be worked by hand to a smooth surface and takes a fair polish. It is 
said to be difficult to split when dry, but easy when it is in a green state. We have no 
extended experience in the conversion of ban oak, though any logs we have seen 
cut up opened out with many faults. 

Uses, Present and Prospective. Occasionally used in well-construction, for 
building and agricultural implements; extensively used for fuel and charcoal¬ 
making near hill stations. Supplies are considerable, and for this reason and in 
spite of its many defects, it would appear to be desirable to carry out further 
investigations with a view to finding a way of seasoning ban oak and thus 
extending its us As. 

Quercus semiserrata, Roxb. 

References. Gamble, Man. Ind. Timb., 677; Troup, lnd. Woods and Uses, 229-230. 

Vernacular Names. Burm. Thite, zagat, sagat-kunkyan, gyok , thitcha ; S. 
Tenass. Thabeik. 

Habit and Distribution. A moderate-sized evergreen tree, found in the 
Khasia Hills, the Sylhet and Cachar divisions of Assam, Manipur State, and in Upper 
and Lower Burma, often in eng forests. 

Supplies. Moderate supplies available from Burma, and only relatively small 
quantities from Assam. 

General Characteristics of the Wood. Sapwood reddish-grey, merging 
into the heartwood; heartwood reddish-brown, sometimes with darker streaks; 
lustrous (especially on the quarter) to more or less dull (flat sawn stock), refractory 
under tools hut working to a smooth surface, without characteristic odour or taste, 
very heavy (sp. gr. approx. 0-99), straight- or* slightly and irregularly interlocked* 
(fibrous-) grained, medium fine- but uneven-textured (large rays). 

Structure of the Wood : 

Growth rings present or wanting; when present scarcely distinct with a hand-lens 
(10 X), faintly delineated by a narrow zone of denser fibrous tissue toward the outer 
margin in which the lines of zonate parenchyma are very close, followed by a somewhat 
lighter springwood zone in the succeeding ring in which the lines of parenchyma are more 
widely spaced, 7-10 per inch. 

Vessels medium large to small or very small, the orifices not distinct with the naked 
eye, largest at the beginning or near the inner third of the ring and grading gradually to 
smaller vessels towards the outer margin, but exhibiting no striking variation in size 
indicative of seasonal growth (wood diffuse-porous), open or occasionally partially 
occluded with tyloses which occasionally contain deposits of reddish-brown gum, rarely 
with white deposits, generally with narrow rays contiguous on one or both sides, forming 
fine vessel grooves along the grain which not infrequently contain tyloses and gummy 
deposits or rarely chalky deposits, solitary and associated with tracheids and irregularly 
grouped in radial strings or less commonly in radial clusters extending across the rings 
(when present) between the broad rays, 1-10 per mm. 2 ; the vessels are less numerous in this 
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. j than in the other oaks herein described; vessel segments 425-980 y long, me 
hinwalled, truncate or abruptly or attenuately tailed at the ends, the largest with 
maximum diameter of 220-235 y ; perforations simple, nearly horizontal to oblique; pits 
leading to contiguous tracheids in vertical strips, orbicular or nearly so, with wide border 
and short orifice which does not reach beyond the margin of the pit, with maximum 
diameter of 5-8 y ; pits leading to contiguous narrow rays, several to each ray cell and 
usually in a horizontal uniseriate row, rounded and frequently elliptical to oval-oblong 
and then vertically orientated, with wide orifice with or without a narrow border, the 
mmimim diameter 13-17 plus y, tyloses sparse and wanting in many vessels, pale 
reddish-brown, thin-walled or sclerosed and then pitted, frequently with inclusions of 
reddish-brown gum; white deposits rarely present. 

Tracheids paratracheal, quite abundant and frequently appearing as conjunctive 
tissue between adjacent vessels in the radial strings or clusters, 585-910 y long, 33-40 
in diameter, with numerous orbicular or nearly orbicular pits on all vertical walls; waifs 
5-8 y thick; lumina empty or occasionally with deposits of reddish-brown gum. 

Parenchyma paratracheal and metatraeheal, in cambiform rows of 5-8 plus uir.ts 
along the grain which are frequently divided further by horizontal walls into series of 
locules (2-6 plus) along the grain, each with a solitary crystal: (a) paratracheal paren¬ 
chyma extremely sparse, restricted to occasional cells and wanting in many vessels 
(the vessels encircled for the most part by tracheids); cells flattened to conform to the 
vessel wall, with maximum diameter of 33-42 y\ (b) metatraeheal parenchyma v ery 
abundant: (1) in part diffused in the fibrous tissue or 2-several cells contiguous in the 
tangential plane, (2) for the most part in concentric, sharply defined, somewhat undulate, 
fairly even-margined (10 X), 1-3 (mostly 1-2) seriate lines which are separated by bands 
of fibrous tissue of somewhat greater thickness, and form a fine, quite even reticulum with 
the narrow rays; number of lines per mm. 7-8; cells of ‘b’ parenchyma more or less 
angled in the transverse section and not appreciably flattened in the tangential plane, 
the Ttm-Trimunn diameter 33-42 y ; reddish-brown gummy infiltration abundant to copious 
in both types of parenchyma; crystals very numerous, borne as described above; starch 
deposits not observed. 

Fibres medium coarse, angled in the transverse section and more or less definitely 
aligned in radial rows, in concentric, somewhat undulate, fairly even margined (10 X), 
1-10 (mostly 4-8) seriate bands which alternate with narrow lines of zonate parenchyma, 
libriform, 900-2,250 y long, 28-32 y in diameter; walls 3-10 y thick; inter-fibre pits 
minute, nearly simple by reduction, with slit-like nearly vertical orifice; fibre lumina 
empty or rarely with deposits of reddish-brown gum. 

Bays compound or nearly compound, and simple, homogeneous: (a) compound rays 
conspicuous with the naked eye, appearing in the transverse section as broad, light brown 
lines which stand out against the background of darker tissue and are spaced at irregular 
intervals of 1 to 3-5 mm., darker than the background on the tangential face of the wood 
and appearing as conspicuous, medium wide interrupted lines running with the grain, 
forming a broad, high, handsome ray fleck on the quarter when the plane of section 
happens to pass through them, with little or no included fibrous tissue, and hence com¬ 
pound or nearly so, up to 20 plus seriate and 250 plus y in width, variable in height along 
the grain (up to 4/5 plus inches); (b) simple rays much more numerous than the compound 
rays, not visible with the naked eye, appearing with a hand-lens (10 X) as fine, very close 
lines between the large rays, fairly close (8-12 per mm.), separated by 1-16 (mostly 3-12) 
fibres, frequently contiguous to the vessels, uniseriate or occasionally biseriate through 
the central portion, 10-17 y thick through the central portion where strictly uniseriate 
and very variable in height (16 plus cells and 400 plus y) ; pits leading from the ‘b’ rays 
to contiguous vessels several to each ray cell and usually in a horizontal row, rounded 
and frequently elliptical to oval-oblong and then vertically orientated, with wide orifice 
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V^wifMor without a narrow border, with maximum diameter of 13-17 plus y; reddish- 
brown gummy infiltration copious in both types of rays; crystals very abundant in 
the ‘b' rays, not infrequently in horizontal series across the grain; starch deposits not 
observed. 

Summary. A very heavy, straight- or somewhat fibrous-grained, medium fine- but 
uneven-textured, reddish-brown wood which is sometimes marked with darker streaks; 
with high infiltration and crystal content; comparable anatomically to the other diffuse- 
porous oak timbers herein described but the lines of zonate parenchyma narrower, 
straighter, and more sharply defined, forming a fairly even-meshed retioulum with the 
narrow wood rays; a timber of the third class. 

Material. Gamble Specimen, No. 6222. 

Mechanical Properties. Wt. at 12 per cent, moisture content 51 lb. per c. ft. 
No strength figures are available; the wood is hard. 

Seasoning. No information available. 

Durability and Adaptability to Treatment. No information available. 

Working Qualities. Not difficult to saw and work. When cut on the quarter 
the wood presents a handsome appearance. 

Uses, Present and Prospective. King states that it is used for pins with 
which cart-wheels are joined in Burma. Little or nothing appears to be known 
about this timber. 


Quercus lamellosa, Smith 


References. Gamble, Man. Ind. Timb., 678; Nordlinger, Querschnitte, Bd. viii. 
Tab. xiv, 4; Troup, Silv. Ind. Trees, iii. 945-949; Troup, Ind. Woods and Uses, 228; 
Watt, Com. Pro. Ind., 911. 

Vernacular Names. Beng. Shalshi, pharat-singhali, budgrat ; Lepcha, Bilk ; 
Burm. Kc. Thite. 

Habit and Distribution. A large to very large tree, which Gamble states 
growsfrom 100 ft. from 120 ft. in height, with a 30ft. to 40 ft. clear, straight stem, and 
from 15 ft. to 20 ft. in girth.. J. W. A. Grieve in his working plan for the Darjeeling 
forests says that trees over 6 J ft. to 7 ft. in girth are generally unsound. Found in the 
Eastern Himalaya from Nepal to the Dupha $iUs, between 5,000 ft. and 9,000 ft. 
elevation, most plentifully between 6,000 and-7,500 ft. elevation. It is also found 
in the Mils of Manipur and in the KacMn Hills of Burma. 

Supplies. Considerable supplies are available from Bengal; E. O. Shebbeare 
estimates the annual out-turn from the Darjeeling division at 30,000 c. ft., that from 
Kurseong at 2,500 c. ft., and from Kalimpong as 20,000 c. ft. He remarks, in con¬ 
nexion with the latter two divisions, that in many places, to make extraction 
possible, the logs will have to be converted in the forest. 

General Characteristics of the Wood. Sapwood pinkish-grey, ageing to 
light brownish-grey, merging into the heartwood; heartwood russet to greyish- 
brown, frequently with lighter streaks; lustrous (especially on the quarter) when 
first exposed but becoming dull with age, refractory under tools and the surface 
generally with a rather rough feel, without characteristic odour or taste, heavy to 
very heavy (sp. gr. approx. 0-95), fairly straight- to more or less irregularly-grained, 
medium coarse- and uneven-textured (large pores and rays). 

Structure of the Wood; 

Growth rings present or wanting; when present, scarcely distinct with a hand-lens 
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), faintly delineated by a narrow zone of denser fibrous tissue toward the outer 


margin, narrow, with undulate margins, 12-22 per inch. 

Vessels very large to medium-sized or small, occluded with tyloses in the heartwood 


and hence the orifices not distinct with the naked eye, occasionally with white deposits, 
largest at the beginning or near the central portion of the ring and smallest in the outer 


portion of the ring, but exhibiting no abrupt transition in size correlated with seasonal 
growth (wood diffuse- to semi-ring-porous), generally with narrow rays contiguous on 
one or both sides, forming coarse, irregularly spaced vessel-grooves along the grain which 
in the heartwood are stuffed with tyloses, solitary and associated with tracheids in radial 
strings or clusters extending across the rings (when present) between the broad rays, 
0-9 per min. 2 ; vessel segments 425-725 {x long, thin to medium thick-walled, truncate or 
abruptly or attenuately tailed at the ends, the largest with maximum diameter of 300- 
335 fi : perforations simple, nearly horizontal to oblique; pits leading to contiguous 
tracheids in vertical strips, orbicular or nearly so, with wide border and short orifice 
which does not extend beyond the margin of the pit, with maximum diameter of 5-7 jx; 
pits leading to contiguous narrow rays several to each ray cell and usually in a horizontal 
uniseriate row, rounded and frequently linear-elliptical to oval and then vertically or 
obliquely orientated, with appreciable orifice with or without narrow border, the maxi¬ 
mum diameter 15 plus /z; tyloses very abundant, occluding the vessels in the heartwood, 
generally sclerosed and with simple pits; white deposits occasionally present. 

Tracheids paratracheal, relatively sparse and confined to the immediate vicinity of 
the vessels and grading into fibres in the transverse section, 365-980 fx long, 30-43 jx in 
diameter, with numerous, orbicular or oval, bordered pits on all vertical walls; walls 3-6 p. 
thick; lumina empty or partially or wholly occluded with reddish-brown gummy in¬ 
filtration. 

Parenchyma paratracheal and metatracheal, in cambiform rows of 3-8 plus units 
along the grain: (a) paratracheal parenchyma sparse, restricted to occasional cells, the 
vessels encircled for the most part by tracheids; cells flattened to conform to the vessel 
wall, with maximum diameter of 30-34 /z; (6) metatracheal parenchyma extremely 
abundant: (1) scattered through the fibrous tracts and the cells then solitary or 2—several 
contiguous in the tangential plane forming short, interrupted lines, and (2) in more or 
less well defined concentric, ragged, 1-several (mostly 1-2) seriate lines which alternate 
with fibrous bands of greater thickness, the two types intergrading; cells of the ‘b’ 
parenchyma more or less angular in the transverse section and not appreciably flattened 
in the tangential plane, the maximum diameter 40-50 /z; gummy infiltration fairly abun¬ 
dant in both types of parenchyma, light brownish-yellow; crystals and starch deposits 
not observed. . X- 

Fibres medium coarse, angled in the transverse section and not definitely aligned in 
radial rows, in more or less ill defined bands which alternate with narrower bands of 
parenchyma, libriform, non-septate, in part gelatinous, 850-2,050 jz long, 27-32 /a in 
diameter; walls 4-8 fx thick; inter-fibre pits relatively sparse, minute, nearly simple by 
reduction, with slit-like, nearly vertical orifice; fibre lumina empty or occluded with 
brownish-yellow gum . 

Bays compound and simple, homogeneous: (a) compound rays conspicuous with 
the naked eye, appearing on the transverse section as broad, light brown lines which 
stand out against the background of darker tissue and are spaced at irregular intervals 
of 1 to 5 mm., much darker than the background on the tangential face of the wood and 
appearing as conspicuous lenticular or oblong-lenticular areas, forming a medium low 
(for an oak) ribbon-like fleck on the quarter when the plane of section happens to pass 
through them, up to 40 plus seriate and 800 plus /z in width, variable in height but re¬ 
latively low (up to 3/5ths of an inch) along the grain; (b) simple rays much more numerous 
than the compound rays, not visible with the naked eye, appearing with a hand-lens 
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lines between the large rays, close (9-13 per mm.), separated by 
1-10 fibres, frequently contiguous to the vessels, uniseriate or partially biseriate in the 
proximity of the compound rays, 23-27 fi wide where strictly uniseriate and very variable 
in height (up to 12 plus cells and 350 plus y ); pits leading from the ‘b’ rays to contiguous 
vessels, several to each ray cell and usually in a horizontal uniseriate row, rounded and 
frequently linear-elliptical to oval and then vertically or obliquely orientated, with 
appreciable orifice with or without narrow border, the maximum diameter 15 plus y; 
gummy infiltration fairly abundant in the tissue of both types of rays, light brownish- 
yellow ; crystals occasional in the cells of the compound rays; starch deposits not observed. 

Summary . A heavy to very heavy, fairly straight- to more or less irregularly-grained, 
medium coarse- and uneven-textured, light russet to greyish-brown wood, frequently 
marked with lighter streaks; the coarsest-textured of the oak woods herein described ; 
comparable to Q. serrata, Thunb., in possessing large pores and low compound (t) rays, 
but differing from this species in that it is diffuse-porous and in possessing much wider 
compound rays; a timber of the third class. 

Material . Gamble Specimen, No. 5845. 

Mechanical Properties. Wt. at 12 per cent, moisture content 61 lb. per c. ft. 
Professor Everett earned out tests on buk oak at the Civil Engineering College, 
Sibpur, with the following results: 


Transverse strength , in lb. per sq. in. 



Modulus of 

Crushing strength 

Breaking 

elasticity or 
Young'8 modulus. 

parallel to grain, 

strength. 

in lb. per sq. in. 

12,725 

1,743,000 

7,370 


The above figures show it to be 12 per cent, below teak in transverse strength and 
approximately 10 per cent, below that species in elasticity and compression parallel 
to the grain. 

Seasoning. Liable to form serious end-splits, especially in the heartwood; green 
conversion, close stacking, and slow seasoning are advocated. The stock should be 
converted without delay to as small sizes as are permissible; J. W. A. Grieve states 
that: it is liable to warp, though this fault was not noticeable in the timber sent to 
Debra Dun, except in very broad planks. A consignment was kiln-seasoned at the 
Forest Research Institute by S. Fitzgerald, and, for oak, this seasoned well, and what 
splitting did occur was along the medullary rays. The kiln-seasoning rendered 
the timber greyer in colour and gave it the appearance of smoked-oak. 

Durability and Adaptability to Treatment. The timber is durable, unless 
placed in damp positions; it has never been antiseptically treated. 

Working Qualities. Hard to work and saw, and, though it finishes well, it is 
difficult to manipulate with hand tools. Cut on the quarter a medium, low silvery 
grain is exposed, while when cut off the quarter the darker markings show up against 
the lighter coloured tissue. It splits easily, but in this respect is not quite equal 
to Q. pachyphylla. 

Uses, Present and Prospective. An important building timber in the Dar¬ 
jeeling district; used for beams, door and window frames, posts and rafters. It is 
also used in bridge construction, for shingles (split), ploughs, cart axles, naves, 
spokes and felloes of wheels. Gamble calls it the finest and most important tree 
of the forests of Darjeeling. A heavy construction timber and a species worth 
protecting and cultivating. 
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C AST ANOPSIS, Spach 

References. Brandis, Ind. Trees, 633-636; Gamble, Man. Ind. Timb., 681-683; 
Hooker, FI. Br. Ind., v. 619-625; Lecomte, Bois Indo-Ch., 42-43; Brown, Min. Pro. Phil. 
For., ii. 260-262; Kanehira, Anat. Char. Form. Woods, 219-221; Boulger, Wood, 163; 
Howard. Timb. World, 47; Hough, American Woods, Part VI, No. 139; Sargent, Woods 
of U.S. (1885), 93. 

Size and General Distribution. Evergreen trees or rarely shrubs with alter¬ 
nate (2-ranked or 5-ranked), simple, coriaceous, entire or dentate, penniveined 
leaves, unisexual flowers in 3-flowered cymes (pistillate flowers rarely solitary or 
in pairs) and further grouped in catkins, the staminate catkins erect and borne 
mostly in terminal panicles, the pistillate short and spike-like and borne solitary 
or panieled or inserted at the base of the staminate catkins, and fruits consisting of 
an ovoid or subglobose, spiny, tuberculate or ridged, dehiscent or indehiscent 
involucre bearing 1-3 nuts which ripen the second year. Castanopsis consists of 
about 30 species, distributed through southern and eastern Asia, 2 species occurring 
in California. Brandis lists 12 species in his Indian Trees , 2 of which are com¬ 
mercial timber trees belonging to the first and to the second class respectively. 
Timber Species. 1. C. indica, A. DC. ; 2. C. Hystrix, A. DC. 

General Characteristics op the Wood. Sapwood white through shades of 
yellowish- or greyish-white to greyish-brown, narrow or wide, distinct from or 
merging into the heartwood; heartwood ranging from yellowish-grey or grey 
through pinkish- or reddish-brown to dark reddish-brown; lustrous when first 
exposed but becoming more or less dull with age, with smooth to somewhat rough 
feel, without characteristic odour or taste, light to moderately heavy, soft to 
moderately hard or hard, straight or more or less irregularly interlocked-grained, 
medium fine to coarse- and uneven-textured. Growth rings distinct and wavy- 
margined, or indistinct (wood ring-porous or diffuse-porous); where distinct the 
rings are delineated by a uniseriate row of larger springwood pores or, in the diffuse- 
porous types, by a darker band of denser fibrous tissue. Vessels very large to 
medium-sized and small, largest in the springwood or near the inner third of the 
r in g and grading gradually into smaller vessels toward the outer margin, open or 
occluded with tyloses, frequently with contiguous rays, the larger forming relatively 
conspicuous vessel lines along the grain, solitary, accompanied by tracheids, 
grouped in radial or oblique strings or flame-shaped clusters which frequently 
extend across a number of rings; vessel segments thin walled, truncate or tailed at 
the ends, with simple perforations. Tracheids sparse to abundant, confined to the 
immediate vicinity of the vessels or serving as conjunctive tissue between adjacent 
vessels. Parenchyma paratracheal and metatracheal, in cambiform rows of 3-8 
plus units along the grain, some of which are occasionally divided into locules con¬ 
taining solitary crystals: (a) paratracheal parenchyma sparse, restricted to occa¬ 
sional cells contiguous to the vessels; (6) metatracheal parenchyma abundant to very 
abundant: (l)scatteredorin short tangential rows of 2-several cells, and (2) arranged 
in more or less distinct, concentric, wavy, ragged or even-margined bands extending 
across the wood rays; gummy infiltration sparse to fairly abundant; crystals present 
or wanting. Fibres non-libriform to semi-libriform, medium coarse to medium fine, 
more or less angled in the transverse section and aligned in radial rows, non-septate, 
non-gelatinous, quite thin-walled, with bordered pits. Rays not visible with the 
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eye, very fine, very close, forming a fine, inconspicuous fleck on the quarter, 
uniseriate or occasionally 2-3 seriate through the central portion, homogeneous or 
nearly so; large aggregate rays comparable to those found in some of the oaks 
(Qnercus spp.) present in some species; infiltration scanty to fairly abundant in 
the ray tissue. 

Remarks. Soft and light to moderately hard and heavy woods, a few hard and 
heavy, whose structure indicates their botanical affinity to the oaks (Quercus spp.) 
and chestnuts (Gastanea spp.). They can be distinguished from the oaks by the 
absence of large rays or, where large aggregate rays are present, by the charac¬ 
teristic grouping of the pores in oblique radial strings; the ring-porous species 
resemble chestnut quite closely but, in general, are finer-textured and usually of 
a different colour. 


MACROSCOPIC KEY TO COMMERCIAL SPECIES 
The two species of Castanopsis herein described cannot be separated with cer¬ 
tainty with a hand-lens (10 x). G. indica is somewhat coarser-textured (larger 
pores) than G. Hystrix, and the metatracheal parenchyma is usually not as strongly 
developed. 

MICROSCOPIC KEY TO COMMERCIAL SPECIES 
1. Maximum tangential diameter of largest vessels 270-285 g; fibres medium 

fine, with maximum diameter of 23-30 g. c. indica 

1. Maximum tangential diameter of largest vessels 250-265 p; fibres medium 
coarse, with maximum diameter of 30-34 p . . . . c. Hystrix 

Castanopsis indica, A. DC. Castanea indica, Roxb. 

References. Gamble, Man. Ind. Timb., 682; Nordlinger, Querschnitte, Bd. ix, 
Tab. xv, 1; Troup, Ind. Woods and Uses, 107; Lecomte, Bois Indo-Ch., 42. 

Trade and Vernacular Names. Indian chestnut. Vern. Ass. Serang; 
Cachar, Tailo ; Sylhet, Nikafi; Garo, Gharanj ; Nep. Banj katus ; Lepcha, Kashio- 
ron ; Burm. Thite ; Ruby Mines, Thitegym ; Kc. Ginsa, kinsa, matsawi. 

Habit and Distribution. A moderate-sized tree which, E. O. Shebbeare says, 
is not very straight-stemmed in Bengal. Very fair stems may be found, some 12 ft. 
long, in Assam, and it is a well-shaped tree in the hills of Upper Burma. Found from 
Nepal eastwards, in Bengal, Assam, the Khasia Hills, Chittagong Hills, and in 
Upper Burma; common in the Ruby Mines. 

Supplies. Rodger states that were a demand to arise in Burma moderate sup¬ 
plies would be forthcoming, while E*. 0. Shebbeare, speaking of Bengal, says that, 
though common, it is hardly a commercial proposition. 

General Characteristics of the Wood. Sapwood pale yellowish-white, 
broad, merging into the heartwood; heartwood light greyish-yellow to light greyish- 
brown, with few or no markings, but subject to sap-stain and fungal attack; lustrous 
when first exposed but becoming duller with age, with somewhat rough feel, with¬ 
out characteristic odour or taste, light to moderately heavy (sp. gr. approx. 0-62), 
more or less irregularly interlocked-grained, medium coarse- and uneven-textured 
(vessels irregularly distributed). 

Structure of the Wood : 

Growth rings inconspicuous or wanting; when present, delineated by a band of denser 
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tisane which grades gradually into less dense fibrous tissue both away from,kdwl 
, the centre of the tree, with slightly undulate margins, 6-12 per inch. 

Vessels very large to medium-sized or small, the orifices of the larger visible with the 
naked eye, where rings are present largest near the inner third of the ring, grading gradu¬ 
ally to small vessels in the outer portion of the ring, and somewhat smaller at the begin¬ 
ning of the ring, where rings are not in evidence somewhat variable in size, but the size 
classes intermixed with little or no evidence of gradation, partially or wholly occluded 
with tyloses, generally with contiguous rays on one and frequently on both sides, forming 
relatively broad and conspicuous irregularly distributed vessel lines along the grain which 
are partially or wholly stuffed with tyloses, solitary, accompanied by tracheids, where 
rings are in evidence typically grouped in radial or oblique, uniseriate strings extending 
across the rings and those within a given ring progressively reduced in size toward the 
outer margin, 0-10 per mm. 2 ; vessel segments 425-800 /x long, truncate or abruptly or 
attenuately tailed at the ends, thin-walled, the largest 270-285 /x in diameter; perfora¬ 
tions simple, nearly horizontal to oblique; pits leading to contiguous tracheids in vertical 
strips, orbicular or less frequently oval, with wide border and short lenticular orifice 
which does not reach beyond the margin of the pit, the maximum diameter 7-10 /x; pits 
leading to wood rays, several to each ray cell, rounded or somewhat angled, variable in 
size and variously orientated, with wide orifice with or without appreciable border, the 
largest 13-17 plus /x; tyloses abundant, pale brown, thin-walled; gummy infiltration 
not observed. 

Tracheids fairly abundant, confined to the immediate vicinity of the vessels and 
often serving as conjunctive tissue between adjacent vessels, angled and those contiguous 
to the vessel strongly flattened, 500-1,275 fx long, 25-33 /x in diameter; walls 2-3 fi thick, 
with numerous, orbicular or oval pits. 

Parenchyma paratracheal and metatracheal, in cam biform rows of 3-8 units along 
the grain some of which are occasionally divided by one or three walls into 2 or 4 locules, 
each containing a solitary crystal: (a) paratracheal parenchyma sparse, confined to 
occasional cells contiguous to the vessels and difficult to distinguish from the tracheids in 
the transverse section; cells with maximum diameter of 25-33 /x; ( h ) metatracheal paren-, 
ehyma very abundant, appearing more or less punctate in the transverse section, (1) in 
part diffuse or 2-several cells contiguous forming short tangential lines, (2) in part inter¬ 
mingled with fibres and loosely aggregated in concentric, poorly defined, botryoidal 
(10 X) lines separated by wider tracts of fibrous tissue, the lines extending across the fine 
close rays; cells of ‘ b ’ parenchyma somewhat larger and thinner-walled than the fibres 
in the transverse section, angled hut not appreciably flattened in the tangential plane, 
with maximum diameter of 27-35 /x; gummy infiltration relatively sparse in both types 
of parenchyma, light brownish-yellow; crystals frequent in the ‘b’ parenchyma, borne 
as described above; starch deposits not observed (heartwood). 

Fibres non-libriform to semi-libriform, medium fine, more or less rounded in the 
transverse section and inconspicuously aligned in radial rows, forming extensive tracts 
besprinkled with parenchyma or grouped in concentric, poorly defined bands which 
alternate with narrower bands of parenchyma, non-gelatinous, non-septate, 800-1,490 /x 
long, 23-30 p in diameter; walls 3-4 /x thick; inter-fibre pits relatively sparse, minute, oval 
and vertically orientated, bordered, with narrow orifice reaching to, or slightly beyond, 
the margin of the pit. 

Rays appearing extremely fine with a hand-lens (10 X), very close (12-18 per mm.), 
separated by 1-10 (mostly 3-7) fibres, scarcely darker than the background, forming a 
fine inconspicuous fleck on the radial surface, uniseriate or not infrequently biseriate or 
rarely triseriate through the central portion, homogeneous or nearly so, with maximum 
width 27-33 /x, very variable in height, the tallest up to 20 plus cells and 425 plus fx ; pits 
leading to contiguous vessels several to each ray cell, rounded or somewhat angled, 
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4e in size and variously orientated, with wide orifice with or without apprec: 
tdrder, the largest 13“ 17 /x in diameter; gummy infiltration relatively sparse in the ray 
tissue, light brownish-yellow; crystals wanting; starch deposits not observed. 

Summary. A light to moderately heavy, more or less irregularly interlocked-grained, 
medium coarse- and uneven-textured, light greyish-yellow to light greyish-brown wood; 
resembles chestnut wood (Castanea spp.) in superficial appearance, but differs in that the 
wood is diffuse-porous and the grain is not as straight; subject to sap-stain and fungal 
decay; featured anatomically by inconspicuous growth rings delimited by a band of some¬ 
what denser fibrous tissue or by the absence of growth rings, very large to medium-sized 
or small, solitary vessels which are accompanied by tracheids and are typically grouped 
in radial or oblique strings (where growth rings are present, those within a given growth 
ring progressively reduced in size toward the outer margin), abundant metatracheal 
parenchyma which is in part diffused and in part loosely aggregated in concentric poorly 
defined lines separated by wider tracts of fibrous tissue, non-libriform to semi-libriform, 
medium fine, non-septate fibres, and very fine, very close rays which form a fine incon¬ 
spicuous fleck on the radial surface; a timber of the second class. 

Material . Gamble Specimens, Nos. 6004, 6458; Hand Specimen, source unknown, 
No. 1022. 

Mechanical Properties. Wt. at 12 per cent, moisture content 40 lb. per c. ft. 
No strength tests are available. Moderately hard. 

Seasoning. It seasons fairly well, though liable to end-splitting if left in the 
log. The timber has a tendency to develop stain., so that sawn material should be 
open-stacked directly after conversion. S. Fitzgerald kiln-seasoned some planks 
very successfully at Debra Dun. 

Durability and Adaptability to Treatment. Nothing is on record as to its 
durability. It should be tested, after antiseptic treatment, for sleepers. 

Working Qualities. Easy to saw and very easy to split. It requires a little 
care in planing and to bring it to a good finish. When brought to a good finish the 
figure is nearly invisible, but on applying polish the grain comes up beautifully, 
giving it a fine silver mottling of the character of satin wood. A very fine specimen 
plank showing this figuring lSiay be seen in the Wood Museum of the Forest Re¬ 
search Institute at Dehra Dun, 

Uses, Present and Prospective. It is sometimes used for shingles. E. O. 
Shebbeare writes that it has recently been used for construction on the Sam Sing 
Tea Estate, but with what result he does not know. It certainly appears to be a 
wood with possibilities which deserves further investigation. A line which might 
be explored is its use as panels for railway carriages, for which purpose repeated 
inquiries have been made for a light-coloured, well-figured wood. 


Castanopsis Hystrix, A. DC. 

References. Gamble, Man. Ind. Timb., 682; For. Bui. No. 59 (Econ. Series) of 
1924; Nordlinger, Querschnitte, Bd. x (C. rufescens ); Pearson, Com. Guide For. Econ. 
Pro. Ind., 35-36; Troup, Ind. Woods and Uses, 106-107. 

Trade and Vernacular Names. Katus. Vern. Ass. Hingori ; Nep. Katus , 
Dalne katus ; Lepcha, Sirilcishu. 

Habit and Distribution. A large tree in Bengal, with a fairly straight bole up 
to 40 ft. in length and 10 ft. to 12 ft. in girth. E. O. Shebbeare notes that large trees 
are mostly unsound. Not so large in Assam; Gamble calls it a much smaller tree in 
that locality and in the Khasia Hills. Rodger states that it grows to 6 ft. girth 
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l a 25 ft. stem in the hills of Burma. Found in the Eastern Himalaya of Sikkim 
and Bhutan ; common round Darjeeling; in Assam and the Khasia Hills and in the 
hills of Burma. 

Supplies. Common in the Eastern Himalaya between 6,000-8,000 ft. elevation; 
E. O. Shebbeare gives the following figures as the annual available supply from three 
divisions in Bengal: Darjeeling, 25,000 c. ft.; Kurseong, 40,000 c. ft. in large sizes; 
and Kalimpong 60,000 c. ft. in logs 40 ft. long and 5 ft. mid-girth. Rodger, writing 
of its occurrence in Burma, states that were a regular demand to arise fair supplies 
would be forthcoming. 

General Characteristics of the Wood. White when first exposed, turning 
light grey or greyish-brown with age, the sapwood scarcely distinguishable from 
the heartwood; somewhat lustrous at first but becoming dull, with somewhat 
rough feel; without characteristic odour or taste, light to moderately heavy (sp. gr. 
approx. 0 66), more or less irregularly interlocked-grained, medium- and uneven- 
textured (vessels irregularly distributed). 


Structure of the Wood : 

Growth rings inconspicuous, delineated by a band of denser fibrous tissue which 
grades gradually into less dense fibrous tissue both away from, and toward, the centre of 
the tree, with slightly undulate margins, 7-12 per inch. 

Vessels large to medium-sized or small, the orifices of the larger barely visible with 
the naked eye, largest at the beginning or near the inner third of the ring and grading 
gradually to smaller vessels in the outer portion of the ring, partially or wholly occluded 
with tyloses, generally with contiguous rays on one and frequently on both sides, forming 
relatively broad and conspicuous, irregularly distributed vessel lines along the grain 
which frequently contain deposits of tyloses, solitary, accompanied by tracheids, typically 
grouped in radial or oblique, mostly uniseriate strings extending across the rings and those 
within a given ring progressively and gradually reduced in size toward the outer margin, 
0-7 per mm. 2 ; vessel segments 550-850 /x long, truncate or abruptly or attenuately tailed , 
at the ends, thin-walled, the largest 250-265 /x in diameter; perforations simple, nearly 
horizontal to oblique; pits leading to contiguous tracheids in vertical strips, orbicular 
or less frequently oval, with wide border and short, lenticular orifice which does not 
reach beyond the margin of the pit, the maximum diameter 7-10 /x; pits leading to con¬ 
tiguous rays several to each ray cell, rounded or somewhat angled, variable in size and 
variously orientated, with wide orifice with or without appreciable border, the largest 
13-17 fx in diameter; tyloses abundant, pale brown, thin-walled; gummy infiltration not 
observed. 

Tracheids fairly abundant, confined to the immediate vicinity of the vessels and 
difficult to distinguish from the fibres in the transverse section, angled, and those con¬ 
tiguous to the vessels strongly flattened, 515-1,235 [i long, 30-43 /x in diameter; walls 
2-3 /x thick, with numerous orbicular or oval pits. 

Parenchyma paratracheal and metatracheal, in cambiform rows of 3-8 plus units 
along the grain: (a) paratracheal parenchyma sparse, confined to occasional cells con¬ 
tiguous to the vessels and difficult to distinguish from the tracheids and fibres in the 
transverse section; cells with maximum diameter of 30-43 fi; (b) metatracheal paren¬ 
chyma extremely abundant, appearing more or less punctate in the transverse section: 
(1) in part diffused or 2-several cells contiguous forming short tangential lines, (2) in part 
intermingled with fibres and more or less loosely aggregated in concentric, poorly defined 
lines separated by wider tracts of fibrous tissue, the lines extending across the fine, close 
rays; cells of ‘ b 5 parenchyma larger and thinner-walled than the fibres in the transverse 
section, angled but not appreciably flattened in the tangential plane, with maximum 
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eter of 30-43 ft ; gummy infiltration relatively sparse in both types of parenchyma, 
light, brownish-yellow, crystals wanting; starch deposits not observed. 

Fibres non-libriform to semi-libriform, medium coarse, more or less angled in the 
transverse section and inconspicuously aligned in radial rows, in tracts which are much 
dissected by inclusions of parenchyma, non-gelatinous, non-septate, 515-1,660 g long, 
30-34 ft in diameter; walls 3-6 ft thick; inter-fibre pits relatively sparse, minute, oval and 
vertically orientated, with narrow orifice reaching to, or slightly beyond, the margin of 
the pit. 

Bays appearing fine with a hand-lens (10 X), close (11-15 per mm.), separated by 
1-10 (mostly 3-6) fibres, of the same colour as the background forming a fine, incon¬ 
spicuous fleck on the radial surface, uniseriate or rarely biseriate through the central 
portion, homogeneous or nearly so, with maximum width of 27-33 ft, very variable in 
height, the tallest up to 15 plus cells and 350 plus p (max., 32 cells and 785 p ); pits leading 
to contiguous vessels several to each ray cell, rounded or somewhat angled., variable in 
size and variously orientated, with wide orifice with or without appreciable border, the 
largest 13-17 ft in diameter; gummy infiltration sparse in the ray tissue, light brownish- 
yellow ; crystals wanting ,* starch deposits not observed. 

Summary . A light to moderately heavy, more or less irregularly interlocked-grained, 
medium- and uneven-textured, light grey or greyish-brown wood; durable; works well 
under tools; similar to C . indica, A. DC., but somewhat finer-textured with smaller pores, 
generally with more abundant metatraeheal parenchyma, and with slightly coarser 
fibres; a timber of the first class. 

Material . Gamble Specimens, Nos. 5844, 6457. 

Mechanical Properties. Wt. at 12 per cent, moisture content 42 lb. per c. ft. 
Moderately hard. Tests carried out by Professor Everett at the Civil Engineering 
College, Sibpur, gave the following results: 


Transverse strength, in lb. per sq. in. 



Modulus of 

Crushing strength 

Breaking 

elasticity or 

parallel to grain, 

strength. 

Young's modulus. 

in lb. per sq. in. 

10,570 

1,292,000 

5,755 


From these figures it will be seen that katus £ a moderately strong timber which 
in transverse strength is 27 per cent., and in compression strength parallel to the 
grain, 31 per cent, below teak. 

Seasoning. E. O. Shebbeare writes that it seasons well in scantlings and that 
it is often used when in a green state. Two hundred M.G. sleepers were sent, as 
an experiment, from the Sibsagar division in Assam to Dehra Dun for antiseptic 
treatment. Of these about 20 per'cent, had, after seasoning, to be rejected on 
account of end-splitting, and in nearly every case the splitting occurred in sleepers 
containing the core of the tree. Surface cracking was negligible. 

Durability and Adaptability to Treatment. J. W. A. Grieve, writing on this 
species in his Darjeeling Working Plan, states that trees over 7 ft. in girth are generally 
unsound, but that it is a valuable timber as it is very durable when placed in exposed 
positions. Both Gamble and E. O. Shebbeare corroborate this statement. When 
inspecting the above-mentioned sleepers a good deal of incipient decay was noticed, 
which may have been due to their having been cut from large trees. J. Warr 
gives the life of untreated sleepers as 4 years, referring to Assam-grown timber; he 
also states that sleepers take up 10 lb. per c. ft. of creosote without any difficulty. 
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Qualities. Easy to saw and to work and finishes to a good surface. 
Much resembling oak in appearance, though the rays are not so prominent but 
very numerous. Easily cleft. 

Uses, Present and Prospective. E. Q. Shebbeare calls it the chief con¬ 
struction timber of the hills of Bengal, being the best of the oaks and chestnuts of that 
locality. It is also commonly used for shingles. Troup gives its other uses as for cart 
shafts, axles, naves, poles and felloes of wheels, yokes and ploughs. It should make 
up into useful fumed furniture of the cheaper class and may be found suitable for 
sleepers after treatment. A species worth cultivating. 


SALICAOEAE 

References. Brandis, Ind. Trees, 636-640; Gamble, Man. Ind. Tirab., 685-692; 
Hooker, FL Br. Ind., v. 626-639; Ridley, FI. Mai. Penin., iii. 392-393; Kanehira, Iden. 
Imp. Jap. Woods, 71-73; Chain, Chin. Econ. Trees, 48-56; Saint-Laurent, Etudes sur les 
Caracteres Anatomiques desBois d’Algerie, Bull. Stat. Recherches Forestieres, Tome 1,9 e 
lasc. (1928), 352; 384-385; Moeller, Holzanat., Denkschr. Wiener Akad. (1876), 33-34, 
329; Solereder, Holzstr. (1885), 259; Record, Timb. Trop. Amer., 105-107; Solereder, 
Sys. Anat. Dicots., ii. 797, 1068; Engler u. Prantl, iii, No. 1, 29-37. 

Trees or shrubs with watery juice, bitter bark, alternate simple petioled stipu¬ 
late leaves, dioecious flowers in upright or pendulous catkins appearing before, 
sometimes with, or rarely after the leaves, and capsular, 1-celled, 2-4-valved fruits 
bearing numerous small seeds surrounded by tufts of long silky hairs. This family 
consists of but two genera, Salix, Linn., and Populus, Linn., with more than 300 
species, widely scattered throughout the world, but most abundant in the tem¬ 
perate regions of the northern hemisphere. 

The Salicaceae are of little economic importance in India since the relatively 
few species found are to be regarded as but outcropings of a family which, in dis¬ 
tribution, is primarily north temperate; only in the extreme north west two 
species occur, namely, Salix babylonim and Pojpulus nigra, var. Iialica , Duroi, 
the timber of which is of local importance. Poplars, cotton-woods, and willows 
are familiar trees of northern landscapes and stream courses where they are often 
found growing gregariously and become a conspicuous feature of the vegetation. 
In the main, they are moisture-loving, fast growing, and intolerant, and produce 
soft, light, perishable woods of little value except for special purposes, since timbers 
of greater worth are usually available in the regions where they abound. A few of 
the willows are grown as ornamental shrubs or trees for their yellow twigs (Salix 
alba , Linn.), lustrous foliage (S. pentandm, Linn.), weeping habit (S. babylonica, 
Linn.), &c., and have now become widely naturalized; others, owing to their ease 
of propagation by cuttings and their soil-holding qualities, are used extensively for 
revetment work along the banks of large riyers. The outstanding instance of a 
valuable willow is Salix caerulea, Smith, extensively cultivated in England and to 
some extent in India, the wood of which is used for cricket bats. Certain of the 
poplar species are grown as street and avenue trees for quick landscape effects, 
but in general are objectionable since they are short-lived and the roots frequently 
invade sewer mains. In North America the aspens (Populus spp.), which establish 
themselves quickly as c weed ’ trees after lumbering operations and on abandoned 
lands, promise in the near future to become a fertile source of raw material for wood 
pulp, and experiments are also under way to evolve fast-growing, long-fibred hybrid 
species of Populus for pulp-wood plantations. Among the miscellaneous products 
of this family should be mentioned the tough willow withes which are employed 
in the manufacture of baskets, furniture, &c., the tannin from the bark of some 
species which serves as a tanning material and as a tonic, and the fragrant balsam 
from the buds of some poplar species which has some medicinal value. 

The timbers of this family are remarkedly uniform in their physical properties 
and structure. The sapwood is usually almost white and is distinct from, or merges 
into, the heart wood; the colour of the latter ranges through shades of yellowish- 
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to brownish-grey, brown or light reddish-brown. All of these woods are 
light (when oven-dry) and soft, with little infiltration and hence perishable. The 
grain varies from straight, or nearly so, to broadly and irregularly interlocked. In 
general the texture is medium fine to fine (small pores and narrow rays), but a con¬ 
tradiction occurs in that the fibres of all species are medium coarse and wide- 
lumened; mention should be made in this connexion that, in the genus Populus, 
the aspens are invariably finer-textured than the cotton-woods and balsam poplars. 

Growth rings are always present and range from fairly conspicuous in the 
semi-ring-porous types to inconspicuous in the forms which approach the strictly 
diffuse-porous condition. The vessels are small to very small, and the majority are 
arranged in short radial rows of 2-several between the narrow, close rays'; the 
inter-vessel pits are unusually large (10 plus p), and generally so crowded as to 
produce the appearance of honeycomb; simple, oblique perforations are the uni¬ 
form rule. In most species the parenchyma is strictly terminal, forming a 1-2 
(mostly 1) seriate, more or less continuous fine; in rare instances it also invades 
the ring as scattered cells, appearing then as paratracheal and metatracheal. 
Medium coarse, relatively thin-walled and wide-lumened fibres with simple pits 
are a constant feature. The rays are uniseriate, or, in the faster growing species, 
rarely exhibit paired cells or the biseriate condition through the central portion ; 
heterogeneous rays feature Salix, while in Populus the homogeneous condition 
prevails; in both genera the pits leading to vessels are generally confined to 1-2 
rows of cells on the margins of the rays and are further distinctive in that they 
approach the orbicular, are unbordered, and simulate inter-vascular pits. 

The Salicaceae are represented in India by over 30 species of Salix and at least 
6 Populus species. One willow and 2 poplars attain sufficient importance to 
warrant their inclusion in this Manual. 

POPULUS, Linn. 

References. Brandis, Ind. Trees, 639-640; Gamble, Man. Ind. Timb., 690-692; 
Hooker, PI. Br. Ind., v. 637-639; Saint-Laurent, Etudes sur les Caracteres Anatomiques 
des Bois d’Algerie, Bull. Stat. Recherches Forestieres, Tome I, 9 e fasc. (1928), 384r-385; 
Boulger, Wood, 134-135; 257-259; Chalk and Rendle, Br. Hardwoods, 37-38; Howard, 
Timb. World, 21, 229; Piccioli, Teen. Legno, 42,133, 236, 329, et al. ; Stone, Timb. Com., 
236-239; Winn, Timb. and their Uses, 11, 67, 68, 103, 113, et al. ; Brown, Atlas Com. 
Wood b U.S. (1928), PI. 23; Hough, American Woods, Part I, No. 18; Part II, Nos. 47,48; 
Part III, Nos. 72,73; Koehler, Guidebook Iden. Woods Used Ties and Timbers, U.S. For. 
Pro. Lab. Bull. (1917), 55; Sargent, Woods of U.S. (1885), 103-106. 

Size and General Distribution. Populus includes about 30 species of trees 
with resinous buds, alternate, mostly ovate to ovate-lanceolate, entire or dentate, 
long-stalked leaves, naked, dioecious, anemophilous flowers in pendulous, stalked 
catkins, the pistillate lengthening and rarely becoming erect before maturity, and 
capsular fruits which open by 2-4 valves before the leaves are fully grown and set 
free small, ovoid or obovoid, brown seeds. Populus differs from Salix in that the 
buds have many scales (one in Salix), the flowers are without nectar glands, the 
scales subtending the flowers in the catkins are laciniate, and the flowers are seated 
in a cup-shaped disk. Poplars are distributed through North America, Europe, and 
North Africa, and in Asia south into the Himalaya. At least 6 species are found 
in India, 5 of which are indigenous; 2 species are timber trees of some importance. 

Timber Species. 1. P. euphratica, Oliver; 2. P. ciliata, Wall. 


SALICACEAE 



^^j^NEKAL Chajbacteristics of the Wood. Sapwood white or nearly so, broad; 
heartwood pale yellowish-white to brownish-grey, light brown, brown, or occasion¬ 
ally reddish-brown; dull to rather lustrous and then frequently with a silky sheen, 
with a smooth or slightly rough feel, without characteristic odour or taste when 
properly seasoned, very light to light, very soft to moderately hard, straight- to 
more or less irregularly interlocked-grained, medium fine and quite even- to some¬ 
what uneven-textured. Growth rings generally evident, visible or indistinct with 
the naked eye, usually delineated by larger vessels at the beginning of the ring 
(wood semi-ring-porous) and denser fibrous tissue toward the outer margin, and 
in many species in addition by a narrow line of terminal parenchyma. Vessels 
small to very small, for the most part in short radial rows of 2-several; inter-vessel 
pits large (10 plus p), numerous, crowded in a manner resembling honeycomb; 
perforations simple, more or less oblique. Parenchyma strictly terminal or in a few 
species the terminal accompanied in addition by paratracheal and metatracheal 
parenchyma; terminal parenchyma forming a narrow, 1-2 seriate, more or less 
continuous or interrupted line; paratracheal and metatracheal parenchyma, when 
present, extremely sparse, restricted to occasional cells. Fibres medium fine to 
medium coarse, more or less angled in the transverse section and not definitely 
aligned in radial rows, non-libriform to semi-libriform, non-septate; inter-fibre 
pits simple; fibre lumina wide. Rays very fine, fairly close, uniseriate or occa¬ 
sionally partially biseriate through the central portion, homogeneous, of the same 
colour as the background, forming a low inconspicuous fleck on the quarter section; 
pits leading to contiguous vessels restricted to 1-2 rows of marginal cells, rounded 
and approaching the orbicular, crowded in a manner resembling honeycomb. 

Remarks. Soft, light woods with little infiltration content and hence perishable; 
comparable to the woods of Salix, Linn., but the heartwood less clearly marked 
and the rays homogeneous (heterogeneous in Salix); suitable for cheap cricket 
bats, wood-pulp, excelsior, cheap packing cases, planking, matches, &c.; the calorific 
value is low and hence these woods are not to be recommended for fuel except in 
regions where other trees are scarce. 

MACROSCOPIC KEY TO COMMERCIAL SPECIES 
1. Wood very light to light (sp. gr. approx. 0 47); heartwood reddish to red¬ 
dish-brown, with broad dark lines which form ellipses or tortoise-shell 
figuring in flat-sawn boards; growth rings usually wide (2-5 per inch) 

P. euphratica 

1. Wood extremely light (sp. gr. approx. 0-32); heartwood yellowish-white to 
yellowish- or brownish-grey-, figure inappreciable in flat-sawn boards; 
growth rings narrow (12-20 per inch). p. dliata 

MICROSCOPIC KEY TO COMMERCIAL SPECIES 
1. Maximum tangential diameter of largest vessels more than 130 p; terminal 
parenchyma in a more or less interrupted uniseriate line; paratracheal and 
metatracheal parenchyma present, sparse; largest rays more than 30 cells 
and 600 p in height ....... P. euphratica 

1. Maximum tangential diameter of largest vessels less than 130 p; terminal 
parenchyma in a more or less continuous, 1-2 (mostly 1) seriate line; para¬ 
tracheal and metatracheal parenchyma wanting; largest rays less than 30 
cells and 600 p in height ....... P. dliata 
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Populus euphratica, Olivier 

Refbbencbs. Gamble, Man. Ind. Timb., 691; Talbot, For. FI. Bom., ii. 539; Nord- 
linger, Querschnitte, Bd. xi; Kanehira, Anat. Notes Ind. Woods. 19; Troup, Silv. Ind. 
Trees, iii. 963-965 ; Troup, Ind. Woods and Uses, 215; Boulger, Wood, 259. 

Tbade and Vernacular Names. Indian poplar. Veen. Bom. Sind, Ban, 
bahan ; Punj. Bhan, bahan. 

Habit and Distribution. A moderate-sized tree. In Sind it grows to 40 ft. 
in height and up to 8 ft. to 10 ft. in girth. In the Hyderabad division, where it 
thrives well, it produces a clean stem of upwards of 25 ft., though rarely, if ever, 
perfectly straight. Parker, writing of its occurrence in the Punjab, states that it 
reaches a height of 40 ft. to 60 ft. and a girth of 5 ft. to 8 ft. Large trees are gener¬ 
ally faulty in the centre. It grows in the plains of the Punjab and Sind, and is con¬ 
fined to the banks of rivers or to inundated areas. Its limits are along the Sutlej 
below Ferozepore, and on the Indus from Dera Ismail Khan southwards. It has 
often been cultivated, and is indigenous in Western Tibet, Afghanistan, Baluchistan, 
Western Syria and Egypt. 

Supplies. Though there are many trees in Sind and the Punjab, owing to 
its distribution being for the most part confined to the neighbourhood of water, 
it is difficult and somewhat expensive to collect a large quantity in one place* 
As instances of yield it may be stated that the Muzaffargarh district in the 
Punjab could supply approximately 38,600 c. ft. per annum, but a fair proportion 
of the larger logs would be faulty. In the Hyderabad division of Sind, bahan is 
a common tree and good stems are available in very considerable quantities. It 
is also a common tree in parts of the Sukkur and Larkana districts of that 
province. 

General Characteristics of the Wood. Sapwood white, broad; heartwood 
reddish, ageing to reddish-brown, with broad dark lines which form ellipses or 
tortoise-shell figuring in flat-sawn boards; rather lustrous with a silky sheen when 
first exposed but becoming dull with age, with smooth feel, without characteristic 
odour or taste when properly seasoned, very light to light (sp. gr. approx. 0-47), 
straight to more or less irregularly interlocked-grained, medium fine- but somewhat 
uneven-textured. • 


Structure of the Wood : 

Growth rings generally distinct with the naked eye but relatively inconspicuous, 
plainly distinct at low magnifications (10 X), delineated by denser tissue toward the 
outer margin containing smaller and fewer pores, wide (2-5 per inch). 

Vessels small to very small, the orifices not visible with the naked eye, but those of 
the larger very distinct with a hand-lens, largest and most numerous at the beginning of 
the ring forming a narrow or broad band of porous tissue (wood semi-ring-porous), gradu¬ 
ally reduced in size through the body of the ring and grading into very small vessels 
toward the outer margin, open for the most part, generally with contiguous rays on one 
and frequently on both sides, forming numerous, fine close vessel lines along the grain, 
occasionally solitary, for the most part in radial rows of 2-4, less frequently in radial 
rows of 5-6, 2-3 contiguous in the tangential plane, or several nested, 30-75 per mm. 2 ; 
vessel segments 425-600 p long, thin-walled, abruptly or attenuately tailed at the ends 
or rarely truncate, the largest with maximum diameter of 135-150 ; perforations simple, 
nearly horizontal to oblique; inter-vessel pits numerous, large, orbicular to oval or poly¬ 
gonal through crowding, with wide border and short lenticular orifice, with maximum 
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iter of 13—17 fx ; pits leading to contiguous rays restricted for the most part 
•ginal cells (1-2 rows), fairly numerous and usually grouped in a double horizontal 
row, rounded and generally broadly oval or orbicular, with wide window-like orifice, 
unbordered, up to 12 plus /z in diameter; tyloses relatively sparse, globose, large and 
generally plugging the vessel at the point of insertion, pale brown, thin-walled,; gummy 
infiltration absent. 

Parenchyma ; paratracheal, metatracheal, and terminal, in cambif orm rows along the 
grain, the units of which occasionally are divided further by horizontal walls into small 
locules, each with a solitary crystal: (a) paratracheal parenchyma very sparse, confined 
to occasional cells; cells flattened to conform to the vessel wall, with maximum diameter 
of 30- 35 fx ; ( b) metatracheal parenchyma extremely sparse, restricted to occasional cells 
scattered among the fibres; cells with maximum diameter of 27-30 /z; (c) terminal paren¬ 
chyma forming a more or less interrupted, uniseriate line which is not sufficiently dis¬ 
tinct to delineate the growth ring; cells angular (x), in part tabular and then tangentially 
orientated, with maximum diameter of 21-27 fx ; gummy deposits sparse in all types of 
parenchyma, pale yellowish-brown; crystals borne as described above, the small locules 
in series along the grain; starph deposits not observed. 

j Fibres non-librif orm, rather coarse, comprising most of the tissue between the vessels 
and the rays and frequently contiguous to the vessels, more or less angled in the trans¬ 
verse section and not definitely aligned in radial rows, in more extensive tracts but not 
obviously thicker-walled near the outer margin of the ring, non-gelatinous, non-septate, 
550-1,620 [x long, 27-30 fx in diameter; walls thin (3-4 fx); inter-fibre pits simple, most 
numerous on the radial walls; fibre lumina wide, empty. 

Pays very fine, appearing fine with a hand-lens (10 X), quite close (9-12 per mm.), 
separated by 1-6 fibres, frequently contiguous to the vessels, of the same colour as the 
background, forming a fine, inconspicuous fleck on the radial surface, uniseriate or occa¬ 
sionally partially biseriate through the body of the ray, homogeneous, the largest 23-27 [x 
wide (where uniseriate) and up to 15 plus cells and 350 plus /z (max., 39 cells and 800 /z) 
high; pits leading to contiguous vessels restricted for the most part to the marginal cells 
(1-2 rows), fairly numerous to each cell and usually grouped in a double horizontal row , 
rounded and generally broadly oval or orbicular with wide window-like orifice, un¬ 
bordered, up to 12 plus fx in diameter; pale yellowish-brown gummy infiltration rela¬ 
tively sparse in the ray tissue, most abundant in the marginal-pitted (r) cells; crystals 
wanting; starch deposits not observed. 

Summary . A very light to light, straight- or more or less irregularly interlocked- 
grained, medium fine and quite even-textured, reddish to reddish-brown, semi-ring- 
porous wood; not durable in contact with the soil; works readily under tools; featured 
anatomically by wide rings delineated by denser tissue toward the outer margin, small 
to very small vessels borne for the most part in radial rows of 2-4, vessel segments with 
simple perforations and large inter-vessel pits, terminal, paratracheal, and metatracheal 
parenchyma, the terminal in an inconspicuous, uniseriate, interrupted line, the para¬ 
tracheal and metatracheal very sparse and scattered, rather coarse, wide-lumened, non- 
septate fibres which are not distinctly aligned in radial rows, and very fine, close, 1-2 
(mostly 1) seriate, homogeneous rays which form a fine, inconspicuous fleck on the radial 
surface; comparable to Salix tetrasperma, Roxb., but lighter in colour, heavier, and semi- 
ring-porous, with higher, homogeneous rays; a timber of the third class. 

Mechanical Peopekties. Wt. at 12 per cent, moisture content 30 lb. per c. ft. 
Gamble quotes Captain Call, R.E., who tested bars 1 ft. X 1 in. X 1 in. at Kandahar, 
and found P = 427, as against P = 804 for teak. The wood he tested weighed 
27 lb. per c. ft. and must therefore have been thoroughly air-dry. It is moderately 
hard and close-grained. 
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'^Masoning. It seasons well and without difficulty, even in the hot dry elimi 
Sind and the Punjab. S. Fitzgerald kiln-seasoned some large specimen planks 
at the Forest Research Institute, Dehra Dun, with no difficulty and no degrade 
whatever. 

Durability and Adaptability to Treatment. When seasoned it lasts fairly 
well under cover, but is very liable to insect attack if care is not taken, especially 
when in a green state. It may be classed as durable in contact with, or in, water. 

W orkeng Qualities . It saws easily and works with ease by hand or in machines. 
It is a good turnery wood and requires little hand finishing. It also lends itself to 
peeling on a rotary cutter, and in this connexion it was tested by an Assam ply¬ 
wood firm, who were testing Punjab timbers with a view to establishing a factory 
in that province. Cut off the quarter, the boards invariably show the grain as flat 
ellipses or as a broad tortoise-shell figuring, which give it a bizarre and not un- 
omainental appearance. A very fine example of this figuring may be seen in the 
Wood Museum of the Forest Research Institute, Dehra Dun. 

Uses, Present and Prospective. It is used in Sind for building as planking 
and small rafters, extensively for high class lacquer work and for turnery. It is 
also used for well curbs, lining wells, and on the Euphrates for boat building and 
as planks. It makes up into a good match splint and box, though its colour is 
somewhat against it, being dull red with only the sapwood white. In any case the 
splints would have to be prepared in slicing machines, as larger logs are faulty at 
the centre and could not be fixed in rotary machines. More than anything else, 
the fact that large supplies are not available in one locality is against the proposals 
which have often been considered to establish either match or plywood factories 
working on bahan. It is, however, a very suitable timber for these purposes, and 
especially for ply-wood. A very valuable species which, together with Acacia 
arabica , Willd.,is the most valuable timber of Sind. It deserves even more attention 
than is at present given to it, and, were it cultivated to any extent in one locality, 
might reasonably be expected to foster new industries. 


Populus ciliata, Wall. 

References. Gamble, Man. Ind. Tirnb., 690; Parker, For. FI. Punj., 510; Kanjilal, 
For. FI. U.P., 391; Troup, Silv. Ind. Trees, iii. 958-962; Troup, Ind. Woods and Uses, 215. 

Vernacular Names. Beng. Nepal, Bangikat ; Punj. Palach, phals , chalun; 
U.P. Biaon , sharphara , tilaunju , kapasi, pahari pipal ; Garhwal, Ban pipal , chalni ; 
Kumaon, Oarpipal ; Kashmir, Jangli , safedafamst. 

Habit and Distribution. A moderate-sized to large tree, which in the Punjab 
attains from 6 ft. to 7 ft. in girth arid a 30 ft. to 40 ft. cylindrical, straight stem, if 
growing in conifer forests, while in open situations the stem is often short. H. L. 
Cooper writes that in Kumaon it is found about 4 ft. to 5 ft. in girth, with a 30 ft. 
bole, which is straight but not very cylindrical. The Divisional Forest Officer, 
Kishtwar, Kashmir, reports trees in his forests from 8 ft. to 10 ft. in girth, but 
adds that large trees are often found to be unsound. In the Ramban division of 
that state, the size of this poplar is put at 7 ft. girth, with a 30 ft. clear stem. Found 
from the Trans-Indus regions to Bhutan, at 4,000 to 10,000 ft. elevation, fre¬ 
quenting either shady hill-sides or conifer pole forests or on islands and banks of 
streams. P. C. Kanjilal mentions it as growing on sunny banks on light soil in Jaunsar. 
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plies. It is fairly common in the Hazara division of the Punjab, bu 
iribution is local and scattered, rendering extraction expensive. The same 
remarks apply to Jaunsar, while H. L. Cooper, writing from Kumaon, says it is hardly 
a commercial proposition in that locality, though small quantities are available 
from the Kami Tal district. E. O. Shebbeare reports from Bengal that the amount 
available is very limited and says that it might be possible to get 10,000 c. ft. per 
annum from the whole province, but that work would be very scattered. From 
Kashmir, the only officer reporting any appreciable quantity as available is the 
Divisional Forest Officer, Kishtwar, who writes that moderate supplies may be 
had from along the river beds, and that it would be fairly easy to extract. 

General Characteristics of the Wood. Sapwood nearly white, broad; 
heartwood pale yellowish-white vrhen first exposed, turning yellowish-grey or 
brownish-grey with age and not infrequently streaked with bluish-black sap-stain; 
somewhat lustrous, with a slightly rough feel, without characteristic odour or taste 
when properly seasoned, extremely light (sp. gr. approx. 0*32), straight-grained or 
nearly so, medium fine- and quite even-textured. 


Structure of the Wood : 

Growth rings barely distinct with the naked eye but plainly distinct with a hand-lens 
(10 X), delineated by a narrow, light line of terminal parenchyma and by a zone of more 
porous tissue in the springwood, narrow (12-20 per inch). 

Vessels small to very small, the orifices not visible with the naked eye but those of 
the larger very distinct with a hand-lens, largest at the beginning of the ring, grading 
gradually to small vessels toward the outer margin and exhibiting an evident fluctuation 
in size indicative of seasonal growth (wood tending toward semi-ring-porous), open, 
generally with contiguous rays on one and frequently on both sides, forming numerous, 
close, very fine vessel lines along the grain, for the most part solitary and in radial rows 
of 2-3, occasionally in longer rows (up to 6) or 2-several contiguous in the tangential 
plane, quite evenly distributed, 5*5-85 per mm. 2 ; vessel segments 250-935 (i long, thin- 
walled, abruptly or attenuately tailed at the ends or rarely truncate, with maximum 
diameter of 100-120 /x ; perforations simple, nearly horizontal to oblique; inter-vessel 
pits numerous, large, orbicular to oval and frequently polygonal through crowding, with 
wide border and short lenticular orifice, with maximum diameter of 10-15 /x; pits leading 
to the rays restricted for the most part to the marginal cells (1-2 rows), fairly numerous 
and generally crowded in each cell in a manner resembling honeycomb, more or less 
rounded and approaching the orbicular, with wide window-like orifice, unbordered, up to 
12 plus fj. in diameter; tyloses and gummy infiltration not observed. 

Parenchyma strictly terminal, forming a narrow, more or less continuous, 1-2 
(mostly 1) seriate line delineating the growth ring, in cambiform rows of 2-7 units along 
the grain; cells tabular (x) and tangentially orientated, with maximum diameter of 30-37 /x; 
gummy infiltration extremely sparse, pale yellowish; crystals wanting; starch deposits 
not observed. 

Fibres non-libriform, rather coarse, comprising all of the tissue between the vessels 
and the rays (parenchyma strictly terminal), more or less angled in the transverse section 
and not definitely aligned in radial rows, flattened and somewhat thicker-walled near the 
outer margin of the ring, non-gelatinous, non-septate, 635-1,700 /x long, 30-34 /x in 
diameter; walls thin (3-4 /x) ; inter-fibre pits simple, most numerous on the radial walls; 
fibre himina wide, empty. 

Rays very fine, appearing fine with a hand-lens (10 X), fairly close (7-10 per mm.), 
separated by 1-6 fibres, frequently contiguous to the vessels, of the same colour as the 
background forming a fine inconspicuous fleck on the radial surface, uniseriate or very 
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ith paired cells or partially biseriate through the body of the ray, homogem 
krgest 20-23 \i wide (where uniseriate), and up to 14 plus cells and 280 plus /x (max., 
19 cells and 385 fi) in height; pits leading to the vessels restricted for the most part to the 
marginal cells (1-2 rows), fairly numerous and generally crowded in each cell in a manner 
resembling honeycomb, more or less rounded and approaching the orbicular, with wide 
window-like orifice, unbordered, up to 12 plus p in diameter; pale yellowish gummy 
infiltration sparse in the ray tissue, most abundant in the marginal, pitted cells (r); crystals 
wanting; starch deposits not observed. 

Summary. An extremely light, straight- or nearly straight-grained, medium fine- and 
quite even-textured, yellowish- or brownish-grey, somewhat semi-ring-porous wood; 
similar to the poplar woods (Populus spp.) of the north temperate zone and suitable for 
the same uses; outer layers frequently discoloured by bluish-black fungal sap-stain; perish¬ 
able in contact with the soil; comparable anatomically to P. euphratica , Olivier, but softer 
and lighter in weight, with smaller pores, strictly terminal parenchyma, somewhat coarser 
fibres, and narrower, lower rays; a timber of the third class. 

Mechanical Properties. Wt. at 12 per cent, moisture content 20 lb. per c. ft. 
No strength figures are available; it is moderately soft and straight-grained. 

Seasoning. The timber seasons well and, if open-stacked, does not stain. 
H. L. Cooper states that it does quite well if used for packing-eases in a half green 
state. From limited experience it appears to season very quickly. 

Durability and Adaptability to Treatment. Moderately durable under 
cover, and fairly so in contact with water. The local forest officers all report it as 
liable to insect attack and class it as a non-durable timber. 

Working Qualities. It saws and works easily and yields a very sound ply- 
board. 

Uses, Present and Prospective. It is used for cattle troughs and is a very 
favourite wood amongst fruit growers for packing cases in Kumaon. In many 
places the branches are lopped for fodder. It is a sound timber suitable for the 
purposes to which poplar is put in Europe. In the Administration Report of the , 
Punjab for 1922-3 it is stated that an Assam firm carried out experiments for 
making veneers which proved satisfactory. The amount available at present is, 
however, insufficient to permit of its exploitation for this purpose. It was tested 
at the Shahdara Match Factory near Lahore for match splints, and reported to be 
satisfactory. A species worth cultivating. 


SALIX, Linn. 

References. Brandis, Ind. Trees, 636-639; Gamble, Man. Ind. Timb., 685-690; 
Hooker, FI. Br. Ind., v. 626-637; Troup, Silv. Ind. Trees, iii. 951-957; Watt, Com. Pro. 
Ind., 115; Kanehira, Anat. Char. Form. Woods, 229-230; Kanehira, Iden. Imp. Jap. 
Woods, 72-73; Sim, Native Timb. S. Afr., 112-113; Saint-Laurent, Etudes sur les Carac- 
teres Anatomiques des Bois d’Algerie, Bull. Stat. Recherches Forestieres du Nord 
d’Afrique, Tome I, 9* fasc. (1928), 384-385; Boulger, Wood, 266, 297-299; Chalk and 
Rendle, Br. Hardwoods, 43; Howard, Timb. World, 312-313; Piccioli, Teen. Legno, 
326-327, et al .; Stone, Timb. Com., 235-236; Winn, Timb. and their Uses, 26, 97, 101, 
115, 252, et al .; Lamb, Willows, U.S. Dept. Agri., Bull. No. 316,1915; Sargent, Woods of 
U.S. (1885), 99-103. 

Size and General Distribution. Deciduous or rarely evergreen, moisture- 
loving and generally short-lived trees or shrubs with alternate, simple, dentate or 
entire, petioled or sessile leaves, naked, dioecious, nectariferous flowers in terminal 
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ary, usually upright catkins, and capsular fruits which open at matu’ 
y'2 recurved valves and set free many minute, comose seeds. Salix includes about 
300 species distributed chiefly in the colder and temperate regions of the northern 
hemisphere, a few in the southern hemisphere, but none in Australia. From the 
taxonomic standpoint, the genus is very difficult owing to the dioecious flowers 
which appear before the leaves, the numerous hybrids, and the polymorphism 
which prevails in some species. Upwards of 30 native and several naturalized 
species of Salix occur in India, one of which is a medium-sized timber tree of the 
third class. 

Timber Species. 1. S. telrasperma, Roxb. 

General Features of the Wood. See under ‘species’. 

Remarks. See under ‘species’. 


Salix tetrasperma, Roxb. 

References. Gamble, Man. Ind. Timb., 685; Talbot, For. FI. Bom.,ii. 537 ; Parker, 
For. FI. Punj., 502; Haines, For. FI. Chota Nagpur, 402; Kanjilal, For. FI. U.P., 387; 
Witt, Desc. List, Nor. & Berar Circ. C.P., Serial No. 529; Rodger, For. Pro. Burm., 52; 
Nordlinger, Quersohnitte, Bd. x (Tab. xv, 6); Kanehira, Anat. Notes Ind. Woods, 20; 
Troup, Silv. Ind. Trees, iii. 952-953; Troup, Ind. Woods and Uses, 236; Ridley, FI. Mal. 
Penin., iii. 393. 

Trade and Vernacular Names. Indian willow, Vern. Ass. Bhi ; Garo, 
Bhesh ; Beng. Pani jama ; Bom. Mar. Bocha, bitsa, walunj ; Kan. Niranji; Burm. 
Yethabye, yene, momaka ; Tg. Mangrai ; Kc. Hka-mari ; Sh. Mai-keik, mai-hkai ; 
C.P. Walung, wandra, bainsa, binjari, baiosa, bed; Mad. Niranji; Punj. Bins, 
bains, bais, bed, bend; U.P. Bed, jalmala, laila, bhainsh ; Sant. Oada sigric, sunum- 
kui ; Kol. Nachal; Kashmir, Yir, bins. 

Habit and Distribution. A tree which in favourable localities has a large 
and fairly straight, well-shaped stem. In the Punjab it is found 30 ft. to 40 ft. in 
height, with a stem up to IQ ft. in girth. It is a moderate-sized tree in the United 
Provinces and eastwards to Bengal along the streams coming from the Himalaya. 
E. O. Shebbeare writes that in Bengal the bole is from 3 ft. to 4 ft. mid-girth, generally 
short and not infrequently crooked. Rodger states that in Burma the stems are 
about 8 ft. in girth, with a 30 ft. clear bole. In the Central Provinces it is found as 
a small tree or shrub, and the same is the case in Bihar and Orissa and in the 
Deccan. A moderate-sized tree in Coorg and parts of Madras, where it grows from 
3 ft. to 5 ft. girth and in the majority of cases with a straight, cylindrical stem up 
to 30 ft. in length. Found throughout India and Burma, fringing rivers and in 
moist places. Often met with as a planted tree and forming a plantation at Wazira- 
bad in the Punjab. 

Supplies. From the fact that this willow frequents banks of perennial streams 
or damp places, supplies from any one locality must necessarily be restricted. 
Parker states that the amount available from the Punjab is very limited, while the 
quantity annually available from either the United Provinces or Bengal is probably 
not more than some 50 to 100 tons. Rodger estimates the annual out-turn from 
Burma at 250 tons. The supplies from the Central Provinces, Bombay, Bihar 
and Orissa, Madras and Coorg are very limited. 

General Characteristics of the Wood. Sapwood white or nearly so, merg¬ 
ing into the heartwood; heartwood uniformly light red at first, turning light 
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to light brown with age, frequently irregular in contour 
section; rather lustrous (especially the sapwood) with a 
first exposed but becoming dull with age, without characteristic 
taste, very light (sp. gr. approx. 0-37), straight- or somewhat interlocbed-gramea, 
medium fine- and quite even-textured. 


Stbtjctxjbe of the Wood : 

Growth rings distinct with the naked eye but relatively inconspicuous, delineated by 
a narrow, light line of terminal parenchyma, often very variable in thickness in a given 
sample and not infrequently sinuate in contour, 8-26 per inch. 

Vessels small to very small, the orifices not visible with the naked eye but very dis¬ 
tinct with a hand-lens (10 X), generally slightly larger at the beginning or near the inner 
third of the ring but exhibiting no great variation in size indicative of growth rings, open, 
generally with contiguous rays on one and frequently on both sides, forming numerous, 
fine, close, inconspicuous vessel lines along the grain, the majority solitary and in radial 
rows of 2-3, less frequently in radial rows of 4-6, 2-several contiguous in the tangential 
plane, or several-nested, close and quite evenly distributed, 60-70 per mm. 2 ; vessel 
segments 210-700 ft long, thin-walled, abruptly or attenuately tailed at the ends or rarely 
truncate, the largest with maximum diameter of 120-135 /t; perforations simple, nearly 
horizontal to oblique; inter-vessel pits numerous, large, occasionally oval or elliptical 
hut generally polygonal through crowding, with wide border and short lenticular orifice, 
with maximum diameter of 8-11 ft; pits leading to contiguous rays restricted to the 
‘upright’ cells, fairly numerous, oval, squarish and then forming a reticulate pattern, 
elliptical or elliptical-oblong and the elongated types horizontally orientated, with wide 
orifice and several orifices frequently confluent in the horizontal plane in a cribriform 
manner, unbordered, the maximum diameter up to 15 plus ft; tyloses very sparse, globose, 
large and generally plugging the vessel at the point of insertion, pale brown, thin-walled; 
gummy infiltration absent. 

Parenchyma paratracheal, metatracheal, and terminal, in cambiform rows (often 
of 2-4 units) along the grain, those of the terminal parenchyma frequently divided further, ^ 
forming series of locules along the grain, each with a solitary crystal: (a) paratracheal 
parenchyma very sparse, confined to occasional cells; cells flattened to conform to the 
vessel wall, with maximum diameter of 35-40 ft; (b) metatracheal parenchyma extremely 
sparse, restricted to occasional cells scattered among the fibres; cells with maximum 
diameter of 30-35 ft; (c) terminal parenchyma forming a more or less continuous uniseriate 
line (paired cells rarely present) delimiting the growth ring; cells flattened ( x ) and tan¬ 
gentially orientated, with maximum diameter of 27-33 ft; gummy infiltration sparse in 
all types of parenchyma, yellowish-brown; crystals restricted to the ‘o’ parenchyma; 
starch deposits not observed. 

Fibres non-libriform, rather coarse, comprising most of the tissue between the vessels 
and the rays and frequently contiguous to the vessels, more or less angled in the trans¬ 
verse section and not distinctly aligned in radial rows, not obviously thicker-walled near 
the outer margin of the ring, non-gelatinous, non-septate, 500-1,490 ft long, 30-34 ft in 
diameter; walls thin (3-4 ft); inter-fibre pits simple; lumina wide, empty. 

Pays very fine, appearing fine with a hand-lens (10 X )> quite close (10-12 per mm.), 
separated by 1-5 fibres, frequently contiguous to the vessels, of the same colour as the 
background, forming a fine inconspicuous fleck on the radial surface, uniseriate or occa¬ 
sionally partially biseriate, heterogeneous, the largest 30—33 ft wide (where uniseriate), 
and up to 11 plus cells and 280 plus ft (max., 16 cells and 400 ft) high; ‘upright. 5 cells in 
1-several (mostly 1) marginal rows (r), and the rows not infrequently also in the body of 
the ray, up to 60 plus ft in height along the grain; pits leading to vessels restricted to the 
‘upright’ cells, fairly numerous, oval, squarish and then forming a reticulate pattern, 
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focal or elliptical-oblong and the elongated types horizontally orientated., with wide 
orifice and several orifices frequently confluent in the horizontal plane in a cribriform 
manner, unbordered, the maximum diameter up to 15 plus /x; yellowish-brown gummy 
infiltration relatively sparse in the ray tissue, most abundant in the 4 upright’ cells; 
crystals wanting; starch deposits not observed. 

Summary . A very light, fairly straight-grained, medium fine- and quite even-tex¬ 
tured, light red to light reddish-brown, diffuse-porous wood; with low infiltration content 
and hence perishable in exposed situations; the wood of living trees is frequently badly' 
bored by beetles; featured anatomically by relatively inconspicuous growth rings de¬ 
lineated by a narrow line of terminal parenchyma, small to very small vessels borne for 
the most part solitary and in radial rows of 2-3, vessel segments with simple perforations, 
terminal, paratracheal, and metatracheal parenchyma, the terminal as above, the para- 
tracheal and metatracheal very sparse, rather coarse, wide-lumened, non-septate fibres 
which are not distinctly aligned, in radial rows, and very fine, close, 1-2 (mostly I) seriate, 
heterogeneous rays which form a low, inconspicuous fleck on the radial surface; similar 
structurally to the willows of the north temperate zone but differs from many of these in 
possessing sparse paratracheal and metatracheal parenchyma; a timber of the third class. 

Mechanical Properties. Wt. at 12 per cent, moisture content 24 lb. per c. ft. 
No strength figures are available. Moderately soft and not really tough like S. alba . 

Seasoning. It seasons well with a little care; the logs should be converted 
when green and the stacks of sawn material open-piled. The danger while season¬ 
ing is more from insect attack than from splitting or warping. The Chief Forest 
Officer, Coorg, advocates girdling the trees six months before felling. 

Durability and Adaptability to Treatment. Fairly durable under cover. 
Gamble states that living trees are liable to attack from longicorn beetles. It has 
never been antiseptically treated, though from the structure of the wood it should 
not be difficult to treat with an antiseptic. 

Working Qualities. Quite easy to saw, though rather tougher when dry than 
in a green state. It works well by hand and turns easily but not to a very smooth 
surface, and requires hand finishing. It was tested at Dehra Dun for plywood and 
found to peel easily to a somewhat fibrous surface which could easily be sanded 
down to a good finish. 

Uses, Present and Prospective. Said^to be used in Assam for posts and 
planks. Elsewhere for wells, yokes, handles, and for the manufacture of charcoal 
for gunpowder. It has been used for pencil making in Madras and, though fairly 
suitable, the results did not come up to expectation. It has also been tried for 
match making, but can only be classed as of second quality. It is a timber that 
deserves further attention and should be tried as a pattern wood, for brush backs, 
cotton reels, pen holders, and as a packing case wood. 
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References. Brandis, Ind. Trees, 688-697; Brown, H., An Elem. Man. Ind. Wood 
Tech. (1925), 78-91; Gamble, Man. Ind. Timb., 694-721; Hooker, FI. Br. Ind., v. 643- 
655; Den Berger, Proef. Bosch., Java, Med. xi. 8-14; xiii. 9-11 (Taxaceae); II (Agathis 
alba) ; Heyne, Nutt. Planten, 2. Druk, 1.108-125; Foxw., Com. Timb. Trees Mai. Penin., 
183-185 (Agathis alba) ; Ridley, FI. Mai. Penin., v. 277-283; Ridley, Timb. Mai. Penin., 
Agr. Bull. Str. and Fed. Mai. States, i. No. 8 (1902), 289-290; Lecomte, Bois Indo-Ch., 
19-24; Brown, 'Min. Pro. Phil. For., ii. 18-36; Foxw., Phil. Gymnosperms, Phil. Jour. Sc., 
vi (1911), No. 3, Sec. C, 151-176; Kanehira, Iden. Phil. Woods, 52-53; Schn., Com. Woods 
Phil., 89-90; Whitford, For. Phil., ii. 25-26; Fujioka, M., Studien uber den anatomischen 
Bau des Holzes der japanischen Nadelbaume, Imp. Univ., Tokio, Jour. Col. Agri. (1913), 
201-236; Kanehira, Anat. Char. Form. Woods, 231-244; Kanehira, Iden. Imp. Jap. 
Woods, 73-86; Chun, Chin. Econ. Trees, 3-47; Saint-Laurent, fitudes sur les Caract&res 
Anatomiques des Bois d’Algerie, Bull. Stat. Recher. For. du Nord d’Afrique, Tome I, 
7® fasc. (1926), 241-246; Sim, Nat. Timb. S. Afr., 98-103; 130-131; Baker, R. T., and 
Smith, H. G., Research Pines Austr. (1910), 1-458; Francis, W. D., The Growth Rings in 
the Wood of Australian Araucarian Conifers, Proe. Linn. Soc. N.S.W., iii, pt. ii (1928), 
71-79; Swain, Timb. and For. Pro. Queensland, 66-87; Garratt, G. A., Some New Zea¬ 
land Woods (1924), 45-54; Hutchins, D. E., New Zealand Forestry, pt. i, Kauri Forests, 
&c.,Dept. of For., Pub. (1919), New Zealand; Welch, M. B., The Wood Structure of Some 
Species of Kauri (Agathis spp.), Roy. Soc. N.S.W., lxi (1927), 248-266; same, An Exami¬ 
nation of Defective New Zealand Kauri ( Agathis australis ), Roy. Soc. N.S.W., lx (1926), 
345-359; Penny, Tasmanian Forestry, 2 ed. (1910), 14-16; Rock, Ornam. Trees Hawaii, 
4-9; Moeller, Vergl. Anat. des Holzes, Denkschr. Wiener Akad., Bd. 36 (1876) (many 
references); Piccioli, Teen, Legno (many references); Solereder, Holzstructur, Diss., 
Mfinchen (1885) (many references); Stone, Timb. Com., 244-277; Winn, Timb. and their 
Uses (many references); Hough, Amer. Woods (many conifers); Jeffrey, The Anatomy 
of Woody Plants (1917).; Koehler, Guidebook Iden. Woods Used Ties and Timb., 
U.S. For. Pro. Lab. Bull. (1917), 59-72; Penhallow, North Amer. Gymnosperms (1907); 
Record, Timb. Trop. Amer., 90-98; Sargent, Woods of U.S. (1885), 106-135; Roth, F., 
Timber, U.S. Dept. Agri., Div. of For., Bull. 10 (1895); Engler u. Prantl, 2. AufL, xiii. 
121-407. 

The Coniferae are all woody and mostly evergreen, and consist of 41 genera and 
approximately 400 species of trees and shrubs, widely distributed in the temperate, 
subtropical, and tropical regions of both hemispheres. Two sub-groups are recog¬ 
nized, the Pinaceae and the Taxaceae; in the former the fruit is a perfect cone and 
the seeds are concealed by the scales; in the Taxaceae, in contrast, the cones are 
imperfectly formed or wanting altogether, and the seeds are not concealed and are 
often large and drupe-like. The Pinaceae constitute much the larger group and are 
of greater significance by far from the standpoint of timber production. 

The chief economic product of this family is wood, and in this respect the group 
occupies a unique position which is out of all proportion to its size botanically. 
Several factors contribute to this situation. Coniferous trees are frequently gre¬ 
garious and often cover wide tracts with almost pure stands or stands of relatively 
few species. These forests attain their maximum size and area in the temperate 
zones where to date industry, with its many demands for wood, has attained its 
greatest impetus; in fact it has been the ready accessibility of these coniferous 
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and their exploitation on a large scale which has been responsible 
snrall measure for the rapid march of civilization in recent times. Monopodial 
growth is the rule among conifers; this results in long trunks, frequently with little 
taper, which generally extend through the crown of the tree and are conver¬ 
tible into logs and timber with small wastage. Finally, coniferous woods are of a 
different type entirely from those produced by broad-leaved trees (see the third 
subsequent paragraph); they are the so-called softwoods of the trade and lend 
themselves to many uses for which hardwoods are unsuited. 

Scarcely second in importance to timber production, at least in many instances, 
are the intangible contributions which the trees of this group make in terms of 
relaxation, health and aesthetics. Coniferous forests are typical of mountain 
districts in many regions and provide a cool and soothing climate, suitable for 
recreational and health resorts of all sorts; with the crowding of population into 
large cities the need of such centres is becoming increasingly apparent. The stately 
beauty and dignity of the conifers has resulted likewise in their use for large- 
scale scenic effects, and in many places no park, estate, or cemetery would be 
considered as complete without these evergreens which lend variety and decorum 
to a landscape that otherwise would be monotonous with the light or yellow green 
of deciduous vegetation; the glaucous and bizarre forms developed by nurserymen 
are particularly prized in achieving certain landscape effects. 

A third great source of revenue from coniferous plants is the production of resin 
and turpentine, an industry in which certain of the ‘hard pines' hold first rank. 
Resin tapping is earned on on a commercial scale in southern Europe, the south¬ 
eastern United States and in northern India. Among the miscellaneous products 
from conifers should be mentioned tannin, which is extracted from the bark of 
Tsnga , Carr., and species belonging to other genera, and Canada balsam from Abies 
balsam,ea, Mill., which is used medicinally and as a cement for glass. 

The timbers of the Coniferae fall into the general class known as softwoods, 
which differ in their gross appearance, anatomical structure and properties from 
the hard or broad-leaved woods; in general they work more easily under tools and 
take nails more readily, and therefore recommend themselves for many purposes 
for which hardwoods are unsuited. In contrast to hardwoods, softwoods are devoid 
of vessels or tracheae and hence are said to be non-porous; the rays are narrow and 
constitute but a small volume of the tissue, the bulk of the wood consisting of long, 
relatively thick-walled tracheids, arranged in distinct radial rows, with large, 
typically bordered pits which are confined for the most part to the radial walls. 
As is typical of many hardwoods, seasonal rings are evident in most conifers and 
result through a thickening of the tracheids toward the outer margin of the growth 
increment, the denser portion being known as summerwood in contrast to the more 
porous zone of springwood to the inner side of the ring. Longitudinal and hori¬ 
zontal resin canals are a further feature of some of these woods and, where present, 
provide a further means of distinguishing them from porous woods in which these 
structures are generally missing. 

Coniferous woods exhibit a wide variation in physical properties but a sur¬ 
prisingly limited range in structure; in fact, so uniform is the structure of these 
timbers that their identification as to species is often very difficult or quite im¬ 
possible. The colours range from white or grey, through shades of light yellow, 
pink, rose, red and brown, the darker sorts occasionally with a faint purplish cast; 
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„ may be present or wanting; in the former instance the sapwood varies 

from wide (up to 80 rings) to narrow, and may be distinct from or merge into the 
heartwood. All degrees of lustre are found; the types with appreciable sheen con¬ 
tain little or no resin, while the other extreme is represented by species with a high 
resin or oil content, in many cases so high as to give the wood a greasy feel; it 
follows that the timbers of this type are often unusually durable. Many of the 
coniferous woods are quite devoid of odour, while others (especially the ‘hard 
pines ’) have a perceptible resinous scent which is not, however, at all specific; the 
false cedars, Juniper us, Cupressus , Thuya , &c., are usually fragrantly and in 
some instances characteristically scented, and in the case of Juniperus virginiana , 
Linn., at least, the odour is obnoxious to insects, a feature which recommends this 
species for clothes chests, &c.; the characteristic scent of deodar is too well known 
to receive more than mention in this connexion. Considerable variation in weight 
and hardness is found in this group; specific gravity which is indicative of the 
former varies normally between *25 to *65, and even surpasses this last figure in 
a few cases (torch-wood of pine); some of the cedars, soft pines, &c., are so soft 
as to be readily dented with the finger nail, while the dense hard pines with a high 
resin content are frequently of almost flinty hardness. Unusually straight grain 
is the general rule, but spiral grain is not at all uncommon, especially in individual 
trees (Pinus longifolia , Roxb.), and interlocked grain is sometimes found (Taxus), 
Texture varies between wide extremes and is of diagnostic significance, the more 
so because of the uniformity of wood structure prevailing in this group ; the average 
tangential diameter of the tracheids is the best measure of this character. 

Growth rings are usually discernible in coniferous woods and result from the 
flattening and thickening of the tracheids toward the outer margin of the ring; 
where the development of the summerwood is pronounced, the rings are usually 
sharply set off by these darker bands of denser summerwood, and it follows that 
the woods with wide bands of summerwood are strong mechanically; all gradations „ 
occur between woods of this type and the soft, light, sorts in which the summer- 
wood is but little different from the springwood or is restricted to a narrow, 
sharply defined band, the body of the ring being reserved for the more porous 
softer tissue; ring width varies between wide extremes (1-2 to 60 plus rings per 
inch), and discontinuous rings are not at all uncommon in trees of slow growth. 
The tracheids are arranged in definite radial rows and vary in shape in the trans¬ 
verse section from hexagonal or nearly circular to squarish, rectangular, or tabular; 
in general the first three types are found in the springwood, and the rectangular 
and tabular types as the outer margin of the ring is approached; as previously 
indicated, the average tangential diameter of the tracheids is the best measure of 
texture and this ranges between 20 and 60 plus p; the tracheid length varies widely 
from about 2 mm. to over 1 cm., the average length falling between 3 and 5 mm. 
in the majority of species; the radial walls of the tracheids are provided with typical 
orbicular bordered pits; these are generally in one row, but a tendency toward 
biseriate or even triseriate grouping is expressed toward the ends of the spring- 
wood tracheids in the coarser-textured species; in certain genera the bordered pits 
on the radial walls are so crowded as to become hexagonal; tangential pitting in 
the last few rows of summerwood tracheids is a constant feature of all coniferous 
woods with the exception of the hard pines; the tracheid lumina remain free of 
infiltration except in rare instances. Longitudinal parenchyma (called resin 
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ayma by some authors) may be present or wanting; when present 
as occasional cells on the outer face of the growth increment (terminal), 
diffused in the body of the ring, or more or less aggregated in a tangential band 
(metatracheal-zonate); in general the parenchyma is more abundant in the outer 
portion of the ring, but exceptions occur to this general rule; the cells in the sap- 
wood possess protoplasts and in the heartwood they are sometimes partially or 
wholly occluded with dark resinous deposits. The rays are fine and inconspicuous, 
and constitute but a small volume of the wood (2-12 per cent.); in the majority 
of cases they are of one type and uniseriate, but the biseriate condition is sporadic 
in some species; in those woods which normally possess resin canals, a second type, 
the fusiform or spindle-shaped (t) ray, is found; the central portion of these rays 
is enlarged and is provided with a horizontal canal, the structure otherwise being 
comparable in every way to that of the narrow rays; ray tracheids are present in 
some conifers and wanting in others; the walls are equipped with bordered pits and 
may be even or dentate; the normal position for ray tracheids is on the upper and 
lower margins of the ray (1+ rows), but they may be interspersed in the body of the 
ray as w ell, the low rays in some instances consisting entirely of ray tracheids; the 
body of the higher rays is made up of ray parenchyma with simple pits; those 
leading laterally to the longitudinal tracheids (ray crossings) vary in shape, number, 
and size, and are hence of importance in the identification of genera and species; 
protoplasts are present in the ray parenchyma in the sapwood; in the heartwood 
the cells remain empty or may contain varying amounts of resinous infiltration 
and rarely crystals; the ray tracheids loose their contents soon after they are 
formed. Resin canals are constant features of the secondary wood of some genera 
and are wanting in others; these take the form of intercellular spaces siirrounded 
by one or more layers of secreting cells (epithelium); both longitudinal and trans¬ 
verse canals occur*, the latter inserted in the fusiform rays. Traumatic canals 
comparable to the normal canals are frequently found in certain genera as a result 
of injury; the longitudinal type is the more common and they are usually arranged 
in uniseriate rows which extend for some distance along the ring; they anastomose 
in the vertical tangential plane and their length along the grain is hence indefinite. 

For further details as to the structure of qpniferous woods, see under ‘ species ’ 
in the subsequent pages. 

The Coniferae are represented in India by at least 21 native species, distributed 
in 10 genera. Most of these are Himalayan and of relatively little importance in 
comparison to the tremendous number of hardwood species which are available in 
greater quantity. In addition to the above a number of exotic conifers are cultivated 
for ornament among which Cryptomeria japonica, Don, Thuya orientahs , Linn., 
Cunninghamii sinensis , R. Br., Araucaria excelsa, R. Br., and A. Cunninghamii y 
Ait., deserve special mention. 


CUPRESSUS, Linn. 

References. Brandis, Ind. Trees, 693-694; Gamble, Man. Ind. Timb., 695-697; 
Hooker, FI. Br. Ind., v. 645-646; Chun, Chin. Econ. Trees, 37-39; Saint-Laurent, Etudes 
sur les Caracteres Anatomiques des Bois d’Algerie, Bull. Stat. Recher. For. du Nord 
dAfrique, Tome 1,7 e fasc. (1926), 246; Boulger, Wood, 158,159-160,187, et al .; Howard, 
Timb. World, 47, 54, 59, et al .; Piccioli, Teen. Legno, 168, 171, 214, et al .; Winn, Timb. 
and their Uses, 52,76,102; Hough, Ainer. Woods, Part VII, No. 166; Part VIII, No. 195; 
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. fx, No. 219; Part X, No. 239; Penhallow, North American Gymnosperms, 228-: 
'23&-237; Record, Timb. Trop. Amer., 97-98; Sargent, Woods of U.S. (1885), 108-109; 
Engler u. Prantl, 2. Aufl., xiii. 391-393. 

St7w and General Distribution. Resinous trees or rarely shrubs with shreddy 
bark, stout erect branches which become horizontal in age, slender, generally 
4-angled branches densely clothed with opposite, scale-like, appressed leaves, or the 
leaves on young plants or shoots subulate and spreading, terminal, minute, 
monoecious, yellow flowers on separate branchlets, the staminate catkin-like, 
cylindrical, and numerous, the ovulate of a few decussate scales and the central 
scales only fertile and bearing 4-8 erect ovules, and erect, woody, nearly globose, 
cone fruits which mature the second year and bear 4 or more compressed, winged 
seeds under each of the peltate scales. About 12 species are included in this genus, 
distributed in warm temperate and tropical regions, in western North America 
from Oregon to Mexico, in the Old World from the Mediterranean region to the 
Himalaya, China, and Japan. One species of Cupressus is indigenous to India and 
produces a timber of the first class. The genus is best known, however, for its 
ornamental value and a number of species and several varieties are grown ex¬ 
tensively by nurserymen. 

Timber Species. 1 . C. tomlosa, Don 

General Features of the Wood. See under ‘species’. 

Remarks. See under ‘species’. 


Cupressus torulosa, Don 

References. Gamble, Man. Ind. Timb., 696; Parker, For. FI. Punj., 546; Kanjilal, 
For. Fl.U.P.,427; Brown, An Elem. Man. Ind. Wood Tech., Plate facing p. 83; Kanehira, 
Anat. Notes Ind. Woods, 20; Nordlinger, Querschnitte, Bd. x (1882); Pearson, Com. 
Guide For. Econ. Pro. Ind., 42; Troup, Silv. Ind. Trees, iii. 1158-1162; Troup, Ind. 
Woods and Uses, 121; Chun, Chin. Econ. Trees, 38-39; Boulger, Wood, 81,166; Howard, 
Timb. World, 67; Piccioli, Teen. Legno, 214. 

Trade and Vernacular Names. Himalayan cypress. Vern. Punj. Devidar, 
deodar, gellu , gulrai ; U.P. Jaunsar, Leuri , leauri, devidiar ; Garhwal, Sivrai , rasula. 

Habit and Distribution. A very large tree. Stewart records one of 27 ft. 
girth. In Upper Garhwal a tree has been recorded 26 ft. in girth and 205 ft. in 
height, the average being 10 ft. in girth and 140 ft. in height. In this locality, in the 
Nawali and Nawagini forests, where it occurs in close-grown crops, clear boles may 
be found up to 60 ft. to 80 ft. in length, the average being about 40 ft. In Jaunsar 
and the Punjab it also grows to large sizes; to obtain a specimen plank a tree in 
Jaunsar of 14 ft. in girth was felled which was quite sound. Found from Chamba 
in the Punjab eastwards to Nepal, at 6,000 ft. to 9,000 ft. elevation, scattered and 
often isolated on the edges of precipitous ridges, generally on a limestone forma¬ 
tion. Often cultivated and extremely accommodating to varying climate. 

Supplies. The supplies are scattered and local. In the Punjab it is found 
locally in the Chamba, Kulu and Simla divisions from each of which moderate 
supplies are available. In these localities it is only really common up the Belj Nala 
of the Ravi valley, where a large number of over mature exploitable trees exist. 
Moderate quantities are also available from Jaunsar; to give some idea of the 
amount that is produced from this locality it may be stated that of the 200,000 
conifer sleepers extracted to Jagadri annually, one in fifteen or one in twenty is 
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va^^eypress. The largest amount available from any one locality can probably be 
obtained from the Nawali and Navagiri forests in Garhwal from which the 
estimated annual yield is 40,000 c. ft. 

General Characteristics of the Wood. Sapwood white to pale yellowish- 
white ; heartwood light yellowish-brown to light brown, with fine, darker striae (r) 
or mottling (t) along the grain denoting growth increments which become 
more pronounced as the timber seasons; quite lustrous when first exposed, with 
very smooth feel, fragrant cedary scent and faint cedary taste, light (sp. gr. 
approx. 0*49), generally very straight and quite even-grained, medium fine- 
textured. 


Structure of the Wood: 

Growth rings distinct, delineated by a narrow, sharply defined line of denser summer- 
wood on the outer margin, consisting of several rows of tabular tracheids 6-20 (average 
about 15) per inch. 

Tracheids medium fine (#), arranged in definite radial rows, 1 *7-4-4 (av. 2*9) mm. in 
length, with maximum tangential diameter of 33-42 /x, without tertiary thickening; 
springwood tracheids quite uniform in shape and size in the transverse section, squarish 
to somewhat rectangular and then radially aligned or slightly hexagonal, with walls 
3-4 /x in thickness; intercellular spaces numerous in the springwood; transition from the 
springwood to the summerwood in the extreme outer portion of the ring quite abrupt; 
summerwood tracheids restricted to several rows on the outer margin of the ring and 
forming a narrow, sharply defined line delineating the growth ring, tabular (strongly 
compressed) and tangentially orientated, with walls 3-6 /x in thickness; bordered pits in 
one row on the radial w T alls of the tracheids or occasionally paired near the ends of the 
springwood tracheids; tangential pitting present in the summerwood tracheids, the pits 
uniseriate and much smaller than those on the radial walls. 

Parenchyma> relatively abundant throughout the ring, but irregular in distribution 
and generally more abundant in the middle and outer portions, rarely terminal, for the 
most part metatracheal-diffused and metatracheal-zonate forming more or less clearly 
defined bands; cells solitary Sr 2-3 contiguous in the tangential plane, tabular and 
tangentially orientated, with maximum diameter of 33-40 /x; protoplasts present in the 
sapwood, the lumina in the heartwood with globules of yellowish-brown gummy infiltra¬ 
tion. * 

Rays not distinct with the naked eye, very fine, unevenly distributed ( x ), 4-10 per 
mm., uniseriate, 15-20 /x wide, low (1-16 (av. 6) cells and up to 200 plus jx high); ray 
tracheids wanting; ray parenchyma medium thick-walled, the pits leading laterally to 
the longitudinal springwood tracheids 2-4 (mostly 2-3) per ray crossing, nearly orbicular, 
semi-bordered but appearing like bordered pits of the normal type, with lenticular, 
oblique orifice; protoplasts present in the ray parenchyma in the sapwood, the cells in 
the heartwood in paid with yellowish-brown, gummy, globular infiltration. 

Resin canals wanting. 

Summary . Alight, straight-grained, medium fine- and even-textured, light yellowish- 
brown to light brown wood, marked by fine darker striae (r) or mottling (t) along the 
grain; seasons without difficulty and works well under tools; very durable (said to be the 
equal of deodar); featured anatomically by distinct growth rings delineated by a narrow, 
sharply defined line of denser summerwood, medium fine tracheids with bordered pits in 
one row on their radial walls or occasionally paired toward the ends of the springwood 
tracheids, tangential pitting on the last few rows of summerwood tracheids, ray crossings 
in the springwood with 2-4 (mostly 2-3), nearly orbicular, semi-bordered pits which 
appear like doubly bordered pits of the normal type and are equipped with lenticular, 



































MIN tsrfty 



Scale: one space = ^millimeter = 100 microns (/x) - ^J^inch 
(110 x) 


Photomicrograph by H. P. Brown 
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ue orifices, relatively abundant metatracheal-diffused and metatracheai-zonate 
parenchyma, the parenchyma more abundant in the middle and outer portions of the 
ring and the cells occasionally terminal, and very fine, low, uniseriate rays consisting 
entirely of ray parenchyma, the cells in the heartwood in part with yellowish-brown, 
gummy infiltration; an excellent constructional timber of the first class. 

Material. Hand sample, source unknown, No. 814; sample from the storage godown 
at Chand Bagh, no number. 

Mechanical Properties. Wt. at 12 per cent, moisture content 30 to 32 lb. 
per c. ft. Tests carried out by L. N. Seaman at the Forest Research Institute, 
Dehra Dun, gave the following results : 


Moisture, 

'percentage 
of weight of 
oven dry 
wood. 

Weight, 
lb. per c. ft. 
at 9*9 
per cent, 
moisture 
content. 

Transverse strength, 
in lb. per sq. in. 

Crushing 
strength 
parallel to 
grain, in 
lb. per sq. in. 

Crushing at 
right angles 
to grain, 
at elastic 
limit, in 
lb. per sq. in. 

Hardness, in lb. 
per impression. 

Breaking 

strength. 

Modulus of 
elasticity or 
Young's 
modulus. 

Side. 

End. 

9*9 

30 

9,150 

1,061,000 

4,750 

975 

615 

965 


In transverse strength it is 11 per cent, below deodar, while Young’s modulus of 
elasticity for the two timbers is as 1,061,000 to 1,453,000. It is as much as 25 per 
cent, below deodar in strength to withstand compression parallel to the grain, 
though slightly stronger when the stress is applied at right angles to the grain. In 
end hardness the two woods are approximately equal. 

Seasoning. The timber may on the whole be said to season well. If splits 
develop they are not numerous, but occasionally long, straight and fine, especially 
in broad sections or, in the case of sleepers, when the core is included. Converting 
the logs in a green state is preferable. 

Durability and Adaptability to Treatment. The wood is about as durable" 
as deodar, the most durable coniferous wood in India. Gamble cites a test carried 
out at Dehra Dun, sleepers of various species being buried in the ground for 11 
years; the cypress wood was found to have lasted best of all. It is commonly used 
in an untreated state as sleepers, mixed with those of deodar, and lasts for 14 to 
15 years. It does not require antiseptic treatment. 

Working Qualities. It saws, planes and machines well, and may be finished 
in a natural colour or stained. It holds paint well, not being very resinous, while 
polish has a tendency to dull with age. 

Uses, Present and Prospective. It is in great demand locally for building, 
and for internal work it is preferable to deodar. It is used for door and window 
frames, ceilings, wainscoting, panels of doors, posts and, to some extent, for 
flooring. It is also used for outside work, such as weather boards, shutters, gutters, 
and porch posts. It is exported in sleeper shape to the Plains, and, after conversion, 
used for the same purposes as deodar. In the hills it is used for wooden bridges. In 
common use for making furniture, especially for tables, almirahs, kitchen fittings, 
and as camp furniture. It has been passed as eminently suitable for pen holders 
by a Calcutta firm, and has been tested for pencils, but was found to be somewhat 
too tough for the purpose. A very valuable species which is, and should be, 
encouraged and cultivated. 
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JUNIPERUS, Linn. 

References. Brandis, Ind. Trees, 694-695; Brown, An Elem. Man. Ind. Wood 
Tech. (1925), Plate facing p. 83; Gamble, Man. Ind. Timb., 697-699; Hooker, FI. Br. 
Ind., v. 646-647; Troup, Ind. Woods and Uses, 172-173; Heyne, Nutt. Planten, 2. Druk, 
I. 120-121; Kanehira, Anat. Char. Form. Woods, 236-237; Kanehira, Iden. Imp. Jap. 
Woods, 78; Chun, Chin. Econ. Trees, 40-41; Saint-Laurent, Etudes sur les Caracteres 
Anatomiques des Bois d’Algerie, Bull. Stat. Recher. For. du Nord d’Afrique, Tome I, 
7 e fasc. (1926), 245-246; Boulger, Wood, 155,158,195, et al. ; Howard, Timb. World, 48, 
53,55,112, et al. ; Piccioli, Teen. Legno, 132,199,217, et al. ; Stone, Timb. Com., 255-258; 
Winn, Timb. and their Uses, 76, 84,104,114, etal. ; Brown, Atlas Com. Woods U.S. (1928), 
PI. 22; Hough, Amer. Woods, Part I, No. 25; Part VII, Nos. 167,168; Part X, No. 242; 
Part XIII, No. 325; Penhallow, North Amer. Gyronosperms, 244-253; Record, Timb. 
Trop. Amer., 97; Sargent, Woods of U.S. (1885), 109-110; Engler u. Prantl, 2. Aufl., xiii. 
396-402. 

Size and General Distribution. Shrubs or trees with thin, shreddy or rarely 
scaly bark; opposite or temate, acicular or scale-like leaves, on young plants always 
acicular, on old plants either all acicular and temate, or all scale-like, or both; 
axillary or terminal, dioecious or monoecious flowers, the staminate catkin-like, 
ovoid or oblong, yellow, the ovulate of 3-8 pointed scales some or all of which bear 
1 or 2 ovules, and berry-like, indehiscent, blue, bluish-black, or red cone fruits 
which mature in 1, 2, or 3 years and bear 1-12 brown seeds. Juniperus consists 
of about 40 species, widely distributed through the northern hemisphere from the 
arctic zone to the mountains of the tropics. Four species occur in India, all at the 
higher elevations and ascending to the limit of tree growth; they thrive in dry 
barren regions and exhibit marked xerophilous tendencies. One species is of 
sufficient importance to warrant its inclusion in this Manual. The genus Juniperus 
is important as furnishing the true pencil cedar wood of commerce, and a number 
of species and various varieties of the dwarf forms are extensively cultivated as 
ornamental shrubs. 

Timber Species. 1. J. nfacropoda, Boiss. 

General Features of the Wood. See under ‘species’. 

Remarks. See under ‘species’. • 

Juniperus macropoda, Boiss. 

Syn. Juniperus excelsa, Brandis 

References. Gamble, Man. Ind. Timb., 698; Parker, For. FI. Punj., 548; Brown, 
An Elem. Man. Ind. Wood Tech. (1925), Plate facing p. 83; Troup, Silv. Ind. Trees, iii. 
1163-1166; Troup, Ind. Woods and Uses, 172; Boulger, Wood, 158,195. 

Trade and Vernacular Names. Indian juniper. Vern. Baluchistan, Ap- 
purz ; Punj. Shupa, shur,padam; Ravi, Liur ; U.P. Jaunsar, Dhup, dhupri ; Nepal, 
Dhupi, chandan, shuJcpa. 

Habit and Distribution. A large though not very tall tree. It is not in¬ 
frequently found over 7 ft. in girth, while individual specimens have been recorded 
up to 20 ft. in girth; Steward records one at Lahore 33J ft. in girth. Similar in 
appearance to Cupressus torulosa, but the stem is much shorter and the branches 
more frequent. Parker states that in the Punjab the average size may be taken 
as 4 ft. to 6 ft. in girth, and that the stem is often fluted, carrying low 
branches, and very knotty. Found in the inner Himalaya from Afghanistan to 
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/at 5,000 to 14,000 ft. elevation. It forms considerable portions of the f< 
Baluchistan, especially in the Ziarat forests and in those of the Pil and 
Zarghun ranges, the former some 60 miles east of Quetta. It is found at the top of 
the Sutlej valley, stretching towards the Tibet border, and also high up the Chenab 
valley at 10,000 ft. It also occurs, according to Rai Bahadur Keshavanand, along 
the Jadganga, a tributary of the Bhagirathi, in Tehri-Garhwal. 

Supplies. Though the Indian juniper exists in considerable quantities over 
relatively large areas—the Ziarat forests mentioned above extend over 200 miles 
—the localities in which it occurs are so remote and often at such high elevations 
as to make extraction, even in small sizes, economically impossible. Parker, 
speaking of the Punjab, considers it as probably an unworkable proposition. Some 
years ago a Calcutta firm of pencil manufacturers attempted to obtain supplies 
from near Quetta, and in spite of highly preferential rates from the railway 
companies it was barely a paying proposition. The venture in so far as this timber 
was concerned came to an end by the military authorities prohibiting extractions 
from that area. 

General Characteristics op the Wood. Sapwood yellowish, thin; heart- 
wood dull red to reddish-brown, often with a purplish cast, becoming brown after 
long exposure, with fine striae ( r ) or mottling (t) along the grain denoting growth 
increments; subject to knots; somewhat lustrous to dull, working smooth, with 
a characteristic cedary odour and cedary taste, very light to light (sp. gr. approx. 
0*43), straight-grained, fine- and even-textured. 

Structure of the Wood : 

Growth rings distinct, delineated by a narrow, sharply defined, darker band of denser 
summerwood on the outer margin of the ring, consisting of several rows of tabular fibres 
extremely narrow (20-70, and not infrequently more, per inch). 

Tracheids fine (x), arranged in definite radial rows, short, 1-6-2*8 (av. 2*1) mm. in 
length, with maximum tangential diameter of 30-37 y, without tertiary thickening; 
springwood tracheids quite uniform in shape and size in the transverse section, squarish 
to somewhat hexagonal and becoming rectangular toward the outer margin of the ring, 
with walls 3-5 y in thickness, with prominent intercellular spaces at the comers; transi¬ 
tion from springwood to summerwood in the extreme outer portion of the ring, quite 
abrupt; summerwood tracheids restricted to several rows on the outer margin of the 
ring and forming a narrow, sharply defined line delineating the growth ring, tabular and 
tangentially orientated, with walls 4-7 /x in thickness; bordered pits in one row on the 
radial walls of the tracheids; tangential pitting present in the summerwood tracheids, 
the pits uniseriate and much smaller than those on the radial walls. 

Parenchyma fairly abundant, scattered and irregular in distribution and often want¬ 
ing for long distances in a given ring, confined to the outer portion of the ring, meta- 
tracheal-diif used; cells solitary or occasionally 2-3 contiguous in the tangential plane, 
tabular and tangentially orientated, with maximum diameter of 27-33 /x; protoplasts 
present in the cells in the sapwood, the lumina in the heartwood with large globules of 
reddish-brown gummy infiltration. 

Bays not distinct with the naked eye, very fine, unevenly distributed (x), 3-7 per 
mm., uniseriate, 15-18 y wide, low, 1-11 (av. 4) cells and up to 140 plus y in height; ray 
tracheids wanting; ray parenchyma thick-walled, the end walls locally thickened; pits 
leading laterally to the longitudinal springwood tracheids 2-4 (mostly 2-3) per ray cross¬ 
ing, orbicular, semi-borderecl, but appearing like doubly bordered pits of the normal type, 
with lenticular, oblique orifice; protoplasts present in the ray parenchyma in the sap- 
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tion. 


Resin canals wanting. 

Summary. A very light to light, moderately soft, straight-grained, fine- and even- 
textured, fragrant, dull red, reddish-brown, or, in age, brown wood; subject to knots; 
works readily under tools; fairly durable under cover; the texture is even and the wood 
has been found suitable for lead pencils; featured anatomically by distinct, extremely 
narrow (20-70 plus per inch) growth rings delineated by a narrow, sharply defined, darker 
band of denser summerwood, fine tracheids with bordered pits in one row on their radial 
walls, tangential pitting on the last few rows of summerwood tracheids, ray crossings in 
the springwood with 2—4 orbicular, semi-bordered pits which appear like doubly bordered 
pits of the normal type and are equipped with lenticular, oblique orifices, fairly abundant, 
scattered and irregularly distributed, metatraeheal-diffuse parenchyma in the outer 
portion of the ring, and very fine, low uniseriate rays which consist entirely of thick- 
walled ray parenchyma, the end walls of the cells locally thickened and the lumina 
occluded with reddish-brown infiltration in the heartwood. 

Material. Gamble Specimen, No. 5972. 

Mechanical Properties. Wt. at 12 per cent, moisture content 28 lb. per c. ft. 
No strength figures are available; close-grained, homogeneous and moderately soft. 

Seasoning. It seasons slowly but without any difficulty, neither warping nor 
splitting. 

DTrB.APTT.TTV and Adaptability to Treatment. Durable under cover; 

its durability in exposed positions is not known. 

Working Qualities. Clean timber is easy to saw, though difficult to obtain, 
while the presence of many and often large knots makes sawing a more difficult 
proposition. It works with great ease and in this respect it is sufficient to state that 
of some 100 or more Indian species of timbers tested for pencil making, the Indian 
juniper was the only one that gave really satisfactory results. 

Uses, Present and Prospective. Gamble states that it is used in Lahoul for 
wall-plates and beams of hopes and that in Kunawar temples are built of it. In 
the Punjab and in Baluchistan it is used for building, walking sticks, drinking cups 
and commonly as fuel. As stated elsewhere it has been tested and found eminently 
suitable for pencils. A valuable timber of its class, but only locally a commercial 
proposition, as the leads from the juniper forests to the Plains are too long to 
permit of its economic extraction. 


TAXUS, Linn. 


REFERENCES. Brandis, Ind. Trees, 696; Hooker, PI. Br. Ind., v. 648; Kanehira, 
Iden. Phil. Woods, 52 {T. Wallichiana ); Kanehira, Anat. Char. Form. Woods, 243; Kane¬ 
hira, Iden. Imp. Jap. Woods, 83-84; Chun, Chin. Econ. Trees, 42-43; Boulger, Wood, 
42 301-302; Stone, Timb. Com., 245-247; Penhallow, North Amer. Gymnosperms, 212- 
215; Record, Timb. Trop. Amer., 91; Sargent, Woods of U.S. (1885), 113; Engler u. 
Prantl, 2 Aufl., xiii. 208-211. 

Size and General Distribution. Trees or shrubs with brown or dark purple, 
scaly bark, spreading, usually horizontal branches, spirally arranged, linear and 
often falcate leaves borne in two ranks, axillary dioecious or rarely monoecious 
flowers, the staminate forming stalked heads of 6-14 stamens, the ovulate of several 
imbricate scales and the uppermost scale bearing an ovule with a disk at the base, 
and fruits consisting of an ovoid, slightly angular seed surrounded by a scarlet, 
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^aJppanulate, fleshy cup aril open at the apex. Taxus occurs in the Old World in 
lurope, northern Africa, western and southern Asia, and in China and Japan, and 
in eastern and Pacific North America and Mexico in the western hemisphere. 
Eight species have been described, distinguishable only by their leaf characters, 
and so closely related as often to be considered geographical varieties of one species. 
Taxus baccata , Linn., the English yew of Europe, extends into India as a timber 
tree of the second class. 

Timber Species. T. baccata , Linn. 

General Features of the Wool. See under ‘species \ 

Remarks. See under * species \ 


Taxus baccata, Linn. 

References. Gamble, Man. Ind. Timb., 701 ; Parker, For. FI. Punj., 549; Kanjilal, 
For.FI. U.P., 429; Rodger, For. Pro. Burm., 53; Brown, An Elem. Man. Ind. Wood Tech. 
(1925), Plate facing p. 83; Nordlinger, Querschnitte, Bd. i (1864); Pearson, Com. Guide 
For. Eeon. Pro. Ind., 99; Troup, Silv. Ind. Trees, in. 1170-1171; Troup, Ind. Woods 
and Uses, 254-255 ; Saint-Laurent, fitudes sur les Caracteres Anatomiques des Bois 
d’Algerie, Bull. Stat. Recher. For. du Nord d’Afrique, Tome I, 7 e fasc. (1926), 245; 
Boulger, Wood, 42, 301, 320; Howard, Timb. World, 314, 315; Stone, Timb. Com., 245- 
246; Winn, Timb. and their Uses, 109. 

Trade and Vernacular Names. Yew. Vern. Ass. Khasia, Dingsableh ; 
Beng. Bhutan, Tingschi, tsa ; Nep. Tcheiray, sulah; Lepcha, Cheongbu, tunsi ; 
Burm. Ruby Mines, Kyauk-tinyu ; Punj. Barmi , rakhal , thuna , dealing ; U.P. 
Jaunsar, Thuner , tliuniara ; Kashmir, Birni , tung , sungal ; Tibet, Nhare. 

Habit and Distribution. A large tree, but the stem is irregular and not often 
of great length, while quite short stems branching early are common. Records 
differ as to the size to which it grows. Parker gives its girth as 5 ft. to 6 ft., and 
its height as 20 ft. He is of opinion that the statement that trees grow to a 
height of 100 ft. is probably due to a mistake. It nevertheless grows to a large 
girth in exceptional cases. Thus Hoffmeister records a tree near Gangutri, 15 ft. 
in girth and Sir Joseph Hooker notes one 18 ft. in girth on Tonglu in Sikkim. 
Found from Afghanistan to Bhutaii; in the Garo and Khasia Hills of Assam and 
hills of Upper Burma at 5,000 ft. to 6,000 ft. elevation. In the Himalaya it is generally 
found at higher elevations than in Burma. It is found at Bala Jagesar and Puya- 
pani on the road to Deo Dura, at KanolonNandakini, and in box and cypress forests 
in the Bhagirathi valley and along the head-waters of the Tons and Jumna rivers. 
In Garhwal it is found on Kedarnath and on Tungnath. It occurs both in Sikkim 
and Bhutan; also in the Ruby Mines and Katha in Burma, and in many countries 
in the Old World. 

Supplies. The most accessible supplies, according to Parker, are from the 
Hazara district in the North-west Frontier Province, those from the Punjab being 
more inaccessible. C. P. Fisher estimates that 10,000 to 15,000 yew logs 4 ft. long 
could be delivered at Simla. Common but not abundant in the Jadi and Tutua 
block in Jaunsar and at Lambatach and Rikhshin in Tehri Garhwal. It is common 
in Kashmir and in the Kishtwar Tehsil of Jammu, on the banks of streams in the 
hills above 5,000-6,000 ft. Rodger states that in Upper Burma it is hardly of any 
importance. 

General Characteristics of the Wood. Sapwood nearly white, thin ; heart- 
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?mM varying considerably in colour, light red to orange red, orange brown, or 
dark claret brown, often with lighter and darker streaks; somewhat lustrous to 
dull, working to a very smooth finish, without characteristic odour or taste, light 
(sp. gr. approx. 0*57), straight-grained or shallowly interlocked-grained in broad 
bands, fine- and even-textured. 

Structure of the Wood : 

Growth rings distinct, delineated by a narrow, sharply defined, dark line on the outer 
margin, consisting of several rows of flattened tracheids very variable in width in 
different samples and frequently in a given sample, 8-40 plus per inch. 

Tracheids fine (x), arranged in definite radial rows, short, 1'6-2*7 (av. 2) mm. in 
length, with maximum tangential diameter of 30-37 /x, with fine tertiary spirals; spring- 
wood tracheids variable in size and shape in the transverse section, squarish to somewhat 
rounded-hexagonal or occasionally rectangular and then either radially or tangentially 
aligned, appearing rather thick-walled (2-4 /lx) ; tertiary spirals of the springwood tracheids 
prominent, 2-3 seriate, medium steep (at an angle of 45°-70°), 7-15 /x distant; transition 
from springwood to summerwood in the outer part of the ring, gradual; summerwood 
tracheids rectangular and tangentially orientated in the early summerwood, becoming 
strongly compressed (tabular) at the outer margin of the ring, with walls 3-5 ji thick, the 
spirals somewhat steeper than those in the springwood; bordered pits in one row on the 
radial walls of the tracheids, distant through the central portion but more abundant 
toward the ends; tangential pitting present in the last few rows of summerwood tracheids, 
the pits smaller than those on the radial walls. 

Parenchyma absent. 

Rays not distinct with the naked eye, very fine, unequally distributed (#), 7-11 per 
mm., uniseriate or very rarely with paired cells or partially biseriate, 10-15 jjl wide, rather 
high, 1-28 (av. 8) oells and up to 430 plus fi; ray tracheids wanting; ray parenchyma 
medium thick-walled, the end walls of even thickness and frequently somewhat arched; 
pits leading laterally to the longitudinal springwood tracheids 2-4 per ray crossing, 
rounded and somewhat lopsided, semi-bordered but appearing like doubly bordered pits 
of the normal type, with lenticular oblique orifice; protoplasts present in the ray paren¬ 
chyma in the sapwood, the cells with sparse yellowish infiltration in the heart wood. 

Resin canals wanting. 

Summary . A light, straight- or shallowly interlocked-grained, fine- and even-textured, 
light red to orange red, orange brown, or dark elaret brown wood, often marked with 
lighter and darker streaks along the gram; seasons very slowly and subject to warping 
and transverse cracks if care is not taken; harder than most coniferous woods, working 
to a fine finish, and taking a beautiful polish; featured anatomically by distinct, medium 
wide to narrow growth rings delineated by a narrow, sharply defined, dark line of summer- 
wood, medium fine tracheids with tertiary spirals and with uniseriate bordered pits on 
their radial walls, the tracheids of the summerwood with tangential pitting in addition, 
ray crossings in the springwood with 2-4 rounded, somewhat lopsided, semi-bordered 
pits with lenticular, oblique orifice, a total absence of longitudinal parenchyma, and very 
fine, rather high, uniseriate and very rarely in part biseriate wood rays consisting entirely 
of wood parenchyma, the end walls of the cells evenly thickened and frequently arched; 
a timber of the second class, the supply difficult of access and the wood hence not common. 

Material. Gamble Specimen, No. 5835. 

Mechanical Properties. Wt. at 12 per cent, moisture content 37 lb. per c. ft. 
No mechanical tests have been carried out on Indian-grown yew. It is hard and 
extremely strong and elastic. 

Seasoning. The timber seasons well but slowly and does not develop many 
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i splits. Gamble states that if used green it is liable to warp. There is a very 
specimen plank in the Wood Museum of the Forest Research Institute at 
Dehra Dun, in which a mode of splitting has taken place which is peculiar. The 
plank is 6' X14" X2" and was added to the collection about 1913 in perfect 
condition. After some years deep cracks some 2" long and 1/16" broad developed, 
one above the other and nearly at right angles to and across the grain. One would 
suppose that contraction had taken place along the grain, but this is hardly likely 
to have been sufficiently extensive to cause such numerous and deep splits. The 
fibre is certainly interlocked but not so obliquely as to cause separation of the 
fibre at nearly right angles to the axis. 

Durability and Adaptability to Treatment. It is extremely durable, even 
in exposed positions. Parker states that he has seen it used in retaining walls where 
it lasted as well as the stone. It is said never to have been found in a state of decay, 
to whatever purpose it had been put. 

Working Qualities. It saws moderately easily, requiring a medium stiff 
circular saw to deal with it. It works very well on machines, such as spindle 
moulders and planers, and can be worked by hand to a beautiful smooth surface 
and finish and takes an exceptionally fine and lasting polish. The fibre is generally 
straight, but what appears to be broad interlocking has often been noticed on 
both the quarter and tangential longitudinal sections as broad bands of lighter 
and darker fibre, which present a most decorative appearance after the wood has 
been surfaced and polished. 

Uses, Present and Prospective. This very valuable timber with its great 
strength qualities, durability, its facility in working and its decorative character, 
would undoubtedly be in far greater use were the supplies larger. It is used locally 
for carrying poles, in retaining walls, for ploughs, axle trees of carts, water wheel 
cogs, and is much sought after by villagers for posts and rafters. It is a very fine 
furniture wood, especially for cabinet work, and is used as inlay, for veneers, 
panelling and turnery pieces. A small consignment of Indian-grown yew was sent 
to the Archers’ Hall, Edinburgh, where it was reported to be of excellent quality r 
for bows. It has been tested by a Calcutta firm and passed as eminently suitable 
for penholders, and to yield a cheap-grade pencil wood. It is very suitable for 
brush backs, making up into a high class article of lasting qualities. 

PODOCARPUS, L’Herit. 

References. Brandis, Ind. Trees, 695-696; Gamble, Man. Ind. Timb., 702-703; 
Hooker, FI. Br. Ind., v. 649-650; Kanehira, Anat. Notes Ind. Woods, 21; Beckman, 
Proef. Bosch., Java, Med. v. 169-172; Den Berger, Inleiding tot de herkenning van hout 
in de praktijk, Proef. Bosch., Java, Med. vii. 40; Den Berger, Proef. Bosch., Java, Med. 
xi. 8-10; xiii. 9-11; Heyne, Nutt. PJanten, 2. Druk, I. 108-109; Ridley, FI. Mai. Penin., 
v. 280-283; Ridley, Timb. Mai. Penin., Agr. Bull. Str. and Fed. Mai. States, i, No. 8 
(1902), 289-290; Lecomte, Bois Indo-Ch., 23-24; Kanehira, Iden. Phil. Woods, 53; 
Kanehira, Anat. Char. Form. Woods, 241-242; Kanehira, Iden. Imp. Jap. Woods, 81-83; 
Sim, Nat. Timb. S. Afr., 98-103; Baker, R. T., and Smith, H. G., Research Pines Austr., 
433-443; Swain, Timb. and For. Pro. Queensland, 85-87; Garratt, Some New Zealand 
Woods, 45-49; Boulger, Wood, 158,243,299-300, et al. ; Howard, Timb. World, 155,160, 
228, et al. ; Piccioli, Teen. Legno, 226; Stone, Timb. Com., 249-255; Winn, Timb. and their 
Uses, 3, 38,101,113, et al. ; Penhallow, North American Gymnosperms, 216-217; Record, 
Timb. Trop. Arner., 91; Engler u. Prantl, 2. Aufl., xiii. 240-249. 

i i 2 





CONIFERAE 


<SL 


iiZE and General Distribution. Evergreen trees or rarely shrubs with 
alternate or opposite, coriaceous, linear, lanceolate, or elliptic-lanceolate leaves or 
the leaves scale-like and appressed, dioecious or rarely monoecious flowers, the 
staminate catkin-like and solitary or fascicled, rarely spicate, the ovulate usually 
solitary and pedunculate, axillary or rarely terminal on short branchlets, occa¬ 
sionally spicate, consisting of one or two ] -ovuled scales with several bracts at the 
base, the bracts usually becoming much thickened at maturity and forming a fleshy 
receptacle bearing at the top the globular or ovoid, drupe-like or nut-like seed. 
Podocarpus is restricted for the most part to the southern hemisphere and consists 
of upwards of 100 species, many as yet imperfectly known. The genus attains its 
greatest importance commercially in South Africa and New Zealand, but is found 
throughout the Orient; numerous species also occur in the New World, scattered 
from southern Mexico and the West Indies to Chile. Three species occur in India, 
one of which is a tall timber tree of the second class, featured by whorled branches 
and thin fibrous bark. 

Timber Species. 1 . P. neriifolia, Don 

General Features of the Wood. See under ‘species 9 . 

Remarks. See under ‘species 9 . 


Podocarpus neriifolia, Don 

References. Gamble, Man. Ind. Timb., 702; Parkinson, For. FI. Andam., 257; 
Rodger, For. Pro. Burm., 53; Brown, An Elem. Man. Ind. Wood Tech. (1926), Plate 
facing p. 83; Nordlinger, Querschnitte, Bd. v (1872); Pearson, Com. Guide For. Econ. 
Pro. Ind., 79; Troup, Silv. Ind. Trees, iii. 1169-1170; Troup, Ind. Woods and Uses, 212; 
Beekman, Proef. Bosch., Java, Med. v. 171-172; Heyne, Nutt. Planten, 2. Druk, I. 109; 
Ridley, FI. Mai. Penin., v. 281-282; Chun, Chin. Econ. Trees, 46; Howard, Timb. World, 
228. 

Trade and Vernacular Names. Thitmin. Vern. Andam. Thitmin] Ass. 
Cachar, Jinari ; Khasia, Dingsableh ; Beng. Nep. Gunsi ; Burm. Thitmin , thitmm-po . 

Habit and Distribution. A moderate-sized tree which in the Andamans is 
found from 30 ft. to 50 ft. in height and 3 ft. to 6 ft. in girth. Rodger states that 
in Burma it is about 5 ft. in girth, with a 26-ft. bole. Parkinson, writing of its 
occurrence in the Andaman Isles, says that in the higher hills of the Middle An¬ 
damans it remains stunted and hardly attains a useful size, but that elsewhere it 
attains larger dimensions. The stems are generally somewhat irregular in shape 
and not of great length. The trees seen in the Khasia Hills of Assam were about 
5 ft. in girth, 15 ft. to 20 ft. long, with fairly straight, but not very cylindrical 
boles. Found in Nepal and Sikkim, Assam, the Khasia Hills, Chittagong, Burma 
and the Andaman Isles. In Burma it is found in groups on the Dwana Range 
between the Thaungyin and Salween rivers and elsewhere locally, as for in¬ 
stance near Maymyo. In the Andamans it is rather uncommon and usually 
found scattered in evergreen forests and as a stunted tree in the higher hills of the 
Middle Island. 

Supplies. Supplies are limited; Rodger estimates that Burma could extract 
100 tons per annum. The Andamans could probably supply 50 to 60 tons a year, 
of fair-sized logs. The yield from the Chittagong Hill Tracts is very limited, and 
the same remarks apply to Bengal and Assam. 

General Characteristics of the Wood. Light straw-yellow to greyish- 
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turning yellowish-grey to light yellowish-brown on exposure; heartwoo 
distinct; with a faint lustre after planing, especially on the quarter, but 
becoming dull with age, working to a smooth surface under tools, without 
characteristic odour or taste, light (sp. gr. approx, 0*53), very straight-grained, 
medium coarse- but very even-textured. 


Structure of the Wood: 

Orowth rings distinct but generally inconspicuous and frequently not discernible with¬ 
out a hand-lens (10 X), delineated by a narrow somewhat darker line of denser summer- 
wood consisting of several rows of more or less flattened tracheids, very variable in width 
according to site, the age of the tree, and the position in the tree, and often in a given 
sample, commonly undulate and not infrequently (where very narrow) discontinuous, 
5-50 plus (average probably about 15) per inch. 

Tracheids medium coarse (x), arranged in definite radial rows, 1 *6-5*7 (av. 3*4) mm. 
in length, with maximum tangential diameter of 50-65 p, without tertiary thickening; 
springwood tracheids variable in size in the transverse section, squarish to rectangular 
and then radially or tangentially orientated, rather thick-walled (3-6 /x), not infrequently 
with intercellular spaces at the comers; transition from springwood to summer wood 
gradual (in the wide rings) to abrupt (in the narrow rings); summerwood tracheids re¬ 
stricted to a few rows at the outer margin of the ring and forming a narrow, somewhat 
darker line delimiting the growth ring, rectangular to tabular and tangentially orientated, 
with walls 5-8 fx in thickness; the transition from the summerwood of one ring to the 
springwood of the succeeding ring varies in different samples from gradual (often nearly 
as gradual as between the springwood and summerwood within a given ring) to abrupt, 
and it follows that in the former instance the rings are much less clearly demarked; 
bordered pits in one row on the radial walls of the tracheids or occasionally paired toward 
the tips of the springwood tracheids, orbicular in surface view; tangential pitting present 
in the summerwood tracheids, often providing the only reliable criterion for determining 
the limits of growth rings where these are inconspicuous, the pits uniseriate and much 
smaller than those on the radial walls. 

Parenchyma metatracheal-diffuse, abundant, quite evenly distributed, often visible 
at low magnifications (10 X) owing to its resinous contents and the ring then appearing 
dark punctate; cells distinguishable from the tracheids at higher magnifications owing 
to their thinner walls, inserted in the radial rows of tracheids, solitary or 2-several con¬ 
tiguous in the tangential plane, narro#ly rectangular to tabular and tangentially orien¬ 
tated, with maximum diameter of 45-60 /x; protoplasts present in the sap wood, the cells 
in the heartwood for the most part occluded with dark reddish-brown resinous infiltration 
and forming fine dark lines along the grain which are clearly visible with a hand-lens 
(10 X). 

Bays not distinct with the naked eye, very fine, unevenly distributed (x), 4-8 per 
mm., uniseriate, 15-20 /x wide, low, 1-13 (av. 5) cells and up to 170 plus p in height; ray 
tracheids wanting; ray parenchyma medium thin-walled, the end walls similar to the 
horizontal walls; pits leading laterally to the longitudinal tracheids 1-2 per ray crossing, 
orbicular or somewhat lopsided, semi-bordered but appearing like doubly bordered pits 
of the normal type, with slit-like or lenticular, steeply oblique orifice; protoplasts present 
in the ray parenchyma in the sapwood, the cells in the heartwood empty or with sparse 
yellowish infiltration. 

Resin canals wanting. 

Summary . A light, very straight-grained, medium coarse- but very even-textured, 
straw-yellow to greyish-yellow or yellowish-brown wood; seasons without difficulty; 
firm under tools, being comparable to the woods of Juniperus in this respect; featured 
anatomically by distinct but usually inconspicuous growth rings delineated by a narrow, 
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somewhat darker line of denser summerwood, medium coarse tracheids with bordered 
pits in one row on their radial walls or occasionally paired toward the tips of the spring- 
wood tracheids, ray crossings in the springwood with 1-2 orbicular or somewhat lopsided, 
semi-bordered pits (appearing like bordered pits of the normal type) equipped with slit- 
like or lenticular, steeply oblique orifices, abundant metatracheal-diffuse parenchyma 
which is often visible at low magnifications owing to its resinous content, the ring then 
appearing dark punctate, and very fine, low rays consisting entirely of medium thin- 
walled ray parenchyma; a general utilitarian timber of the second class. 

Material. Gamble Specimens, Nos. 5830, 5992. 

Mechanical Properties. Wt. at 12 per cent, moisture content 34 lb. per c. ft. 
Tests which the writer [Pearson] carried out at the Forest Research Institute, Dehra 
Dun, gave the following results: 


Moisture, 
percentage 

Weighty 
lb. per c. ft. 
at 11-5 

Transverse strength, 
in lb. per sq. in. 


Modulus of 

of weight of 

per cent. 


elasticity or 
Young's 

oven dry 

moisture 

Breaking 

wood. 

content. 

strength. 

modulus. 

115 

34 

13,655 

1,559,000 


Crushing 
strength 
parallel 
to grain , in 
lb. per sq. in. 


7,910 


Hardness, in 
. per impression. 


Side. 


1,055 


End . 


1,605 


It is 23 per cent, stronger than deodar in transverse strength and has a slightly 
higher modulus of elasticity. It is also 23 per cent, stronger than the timber of that 
species in withstanding compression strain parallel to the grain, and as much as 
29 per cent, harder on the end grain. 

Seasoning. It seasons extremely well and only occasionally develops fine, 
straight, though somewhat long splits. It neither warps, twists, nor develops 
surface cracks, and when thoroughly seasoned does not tend to expand and contract 
with varying conditions of humidity. The logs should be converted when green 
and the material open-stacked under cover. 

Durability and Adaptability to Treatment. It is durable under cover but 
only moderately so in exposed positions. The uses to which it is often put, such 
as oars, paddles, masts and spars, indicate tha’t it must be fairly durable in contact 
with water. It is not the class of timber requiring antiseptic treatment. 

Working Qualities. Saws with great ease; it is probably one of the nicest 
timbers to work and in this respect, as also no doubt owing to its other excellent 
qualities, has been called the ‘Prince of Timbers’. It finishes to a somewhat dull 
surface, except when cut on a true quarter. 

Uses, Present and Prospective. Used for general carpentry and excellent 
for that purpose. It is also employed for making oars, paddles, spars, masts, 
building and furniture. It has been passed by a Calcutta firm as eminently suitable 
for pen holders and pencils, though for the latter purpose it was found to be some¬ 
what tough. It has also been provisionally passed as suitable for mathematical 
instruments by a Sialkot firm in the Punjab. A very high class timber, and a species 
which should be extensively cultivated. 
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References. Brandis, Ind. Trees, 689-691; Gamble, Man. Ind. Timb., 703-710; 
Hooker, FI. Br. Ind., v. 651-653; Troup, Ind. Woods and Uses, 208-210; Brown, Min. 
Pro. Phil. For., 30-36; Kanehira, Iden. Phil. Woods, 53; Schn., Com. Woods Phil., 90 ; 
Kanehira, Anat. Char. Form. Woods, 238-241; Kanehira, Iden. Imp. Jap. Woods, 80-81 ; 
Chun, Chin. Econ. Trees, 10-15; Saint-Laurent, Etudes sur les Caracteres Anatomiques 
des Bois d’Algerie, Bull. Stat. Recher. du Nord. d’Afrique, Tome 1, T fasc. (1926), 
243-244; Boulger, Wood, 240-254; Howard, Timb. World , 211-226; Stone, Tim. Com., 
272-279; Winn, Timb. and their Uses, 24, 55,103,107, et al. ; Brown, Atlas Com. Woods 
U.S. (1896), Pis. 1-6; Hough, Amer. Woods, Part I, No. 19; Part II, Nos. 49, 75, 124; 
Part III, Nos. 146, 147, 221, 274, et al. ; Mohr, C., and Roth, F., Timber Pines of the 
Southern United States, U.S. Dept, Agri., Div. of For., Bull, ariii. 1897; Penhallow, North 
Amer. Gymnosperms, 291-346; Record, Timb. Trop. Amer., 93-95; Sargent, Woods of 
U.S. (1885), 114-381; Shaw, G. H., The Pines of Mexico (Boston, 1909); Engler u. Prantl, 
2. Aufl., xiii. 331-342. 

Evergreen trees or rarely shrubs with whorled, spreading branches, dimorphic 
leaves, and monoecious, spirally arranged flowers, the staminate in spicate, catkin¬ 
like clusters at the base of the young shoots, the ovulate in lateral or subterminal 
cones which enlarge and become woody in fruit and mature at the end of the second 
or rarely the third season. The foliage serves to distinguish this genus from the 
other conifers; the primary leaves are spirally arranged and, except in seedlings 
and on vigorous shoots, are reduced to small scarious bracts; the acicular secondary 
leaves are borne in fascicles of 1-5 (rarely as many as 8), on undeveloped branches 
in the axils of the primary leaves, and are surrounded at the base by a deciduous 
or persistent fascicle sheath of 8-12 bud scales. Finus consists of 80-90 species and, 
except for the Sunda Islands, is confined to the northern hemisphere. Certain of 
the pines are gregarious in the north temperate zone where alone, or in admixture 
with other conifers, they frequently cover extensive tracts with forests of great 
commercial value. In the tropics the genus is restricted to mountainous regions. 
Five species of Finns are indigenous to India, 4 of which are timber trees of com¬ 
mercial significance; the chief value of the fifth species, P. Oerardiana, Wall., 
depends on its seeds which are edible and are exported in quantity to the Plains. 

Timber Species. 1. P. excelsa , Wall.; 2. P. longifolia } Roxb.; 3. P. Khasya , 
Royle; 4. P. Merkusii , Jungh. 

General Features of the Wood. Sapwood nearly white, creamy-white, 
light yellow, or light orange, distinct from or merging into the heartwood, narrow 
or wide (up to 60 plus rings in some species); heartwood light yellow or nearly 
white through shades of yellow, orange, and pinkish-red to red, reddish- or orange 
brown, or light brown; faces of boards generally with dark streaks denoting longi¬ 
tudinal resin canals; lustrous to dull and then frequently very resinous, usually 
working to a smooth surface under tools, generally with a resinous odour on fresh 
cut section and often with a more or less pronounced resinous taste, very light to 
moderately heavy or heavy according to species, brittle, soft (readily dented with 
the finger-nail) to very hard, straight- or spiralled- and even- or uneven-grained, 
medium fine- to coarse-textured. Growth rings distinct, relatively inconspicuous (in 
the soft pines) to conspicuous (in the hard pines), delineated by a darker, 
narrow or wide zone or band of denser summerwood, very variable in width accord¬ 
ing to species, age of the tree and site. Tracheids making up the greater volume 
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wood, in definite radial rows, 2-12 (mostly 3-7) mm. in length, with numerous 
bordered pits on their radial walls, with tangential pitting (summerwood tracheids 
near the outer margin of the ring in the soft pines) or devoid of pits on the tan¬ 
gential walls, without tertiary spirals except in rare instances. Transition from 
springwood to summerwood within the ring gradual (soft pines) to abrupt (hard 
pines). Longitudinal parenchyma wanting. Wood rays not distinct with the naked 
eye, very fine, unevenly distributed, composed of ray parenchyma and ray tracheids, 
of two sorts: (a) narrow rays uniseriate or rarely with paired cells (t), consisting 
of ray parenchyma through the body of the ray, with 1-several rows of marginal 
ray tracheids and frequently in addition (especially in the hard pines) with ray 
tracheids interspersed in the body of the ray; low rays often consisting wholly of 
ray tracheids; walls of ray tracheids even-margined or dentate; (6) broad rays 
sparse, fusiform (£) but otherwise comparable to the uniseriate rays, with hori¬ 
zontal resin canals; pits leading from the ray parenchyma to the longitudinal 
tracheids (ray crossings) semi-bordered, variable in shape, size, and number, 
according to species, and hence of diagnostic value. Resin canals invariably 
present, longitudinal and transverse (horizontal), with thin-walled epithelium : (a) 
longitudinal canals irregularly distributed, most numerous through the middle and 
outer portions of the ring, solitary or occasionally 2-3 contiguous in the tangential 
plane, the orifices variable in size according to species (up to 200 plus /x), 0-5 per 
mm. 2 ; (b) transverse canals comparable to the longitudinal canals but smaller, 
solitary, inserted in the fusiform, rays, 0-3 per mm. 2 

Remarks. Resinous woods which vary greatly in weight, hardness, and 
strength. On the basis of external characters and wood anatomy, the pines can be 
conveniently grouped into two sections. The soft pines are characterized by one 
vascular bundle in the leaves and the sheaths of the leaf clusters are deciduous; 
the wood is soft, the sapwood is narrow and there is generally little summerwood 
within the ring, and the transition between springwood and summerwood is gradual; 
tangential pitting is also present on the last few summerwood tracheids and the 
ray tracheids are even-margined and largely confined to the margins of the rays. 
The blue pine, Pinus excelsa, Wall., belongs to this group. In the hard pines, in con¬ 
trast, two vascular bundles are present in the needles and the bundle sheaths are 
persistent; the wood is usually hard and heavy, the sapwood is generally wide, 
and the summerwood forms a narrow or wide band within the ring and is sharply 
delineated from the springwood; finally, the tracheids are devoid of tangential pits 
and the ray tracheids are dentate and not only marginal but frequently inter¬ 
spersed in the body of the ray. as well. This section includes the remaining species 
herein described. 

In addition to the wood derived from this genus, certain species also furnish 
large, quantities of resin and turpentine and many are grown as ornamental trees, 
often far removed from their natural habitat. 


MACROSCOPIC KEY TO COMMERCIAL SPECIES 

1. Wood light, soft (readily dented with the finger nail); transition from 
springwood to summerwood more or less gradual; band of summerwood 
relatively narrow .......... 2 

1. Wood moderately heavy, moderately hard (not readily dented with the 
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ger nail); transition from springwood to summerwood abrupt; band of 
summer wood usually broad ... P. longifolia, P. Merkusii 

2. Rings usually narrow; summerwood scarcely denser than the spring- 

wood .P. excelsa 

2. Rings usually wide; summerwood appreciably denser than the spring- 
wood . , . . . . . . . P* Khasya 


MICROSCOPIC KEY TO COMMERCIAL SPECIES 

1. Tangential pitting wanting on the summerwood tracheids; maximum 
tangential diameter of the orifices of the longitudinal resin canals more 
than 100 /i ; walls of the ray tracheids dentate ..... 2 

1. Tangential pitting present on the summerwood tracheids; maximum 
tangential diameter of the orifices of the longitudinal resin canals less than 
100 fx; walls of the ray tracheids not dentate . . . . P- excelsa 

2. Transition from springwood to summerwood abrupt; pits leading from 
ray parenchyma to the longitudinal springwood tracheids (ray crossings) 

2-8 per tracheid . . . . . . . . . .3 

2. Transition from springwood to summerwood gradual; pits leading from 
ray parenchyma to the longitudinal springwood tracheids (ray crossings) 

1-2 (rarely 3) per tracheid ...... P. Khasya 

3. Maximum, tangential diameter of the longitudinal tracheids 50-60 /i ; pits 
on the radial walls of the tracheids uniseriate or occasionally paired; 
maximum, tangential diameter of the orifices of the longitudinal resin canals 
more than 200 /jl ; narrow rays with paired cells (t) . . P. lowjifolia 

3. Maximum tangential diameter of the longitudinal tracheids 60-75 /i; pits 
on the radial walls of the tracheids 1-, 2- or occasionally 3-seriate; maxi¬ 
mum tangential diameter of the orifices of the longitudinal resin canals less 
than 200 /i; narrow rays strictly uniseriate . . . . P. Merkusii 


Pinus excelsa, Wall. 

References. Gamble, Man. Ind. Timb., 704 ; Parker, For. FI. Punj., 540 ;Kanjilal, 
For. FI. U.P., 430 ; Ind. For. Rec., vi 5 pt. iv; ix, pt. i; x, pt. vii, Table 4 ; For. Bui. No. 74 
(Econ. Series) of 1931 ; No. 66 (Econ. Series) of 1925; Brown, H., An Elem. Man. Ind. 
Wood Tech. (1925), Plate facing p. 83; Kanehira, Anat. Notes Ind. Woods, 21 ; Nord- 
linger, Querschnifcte, Bd. yiii (1878), 65; Pearson, Com. Guide For. Econ. Pro. Ind., 75, 
136,139 ; Troup, Silv. Ind. Trees, iii. 1015-1036 ; Troup, Ind. Woods and Uses, 208-209 ; 
Watt, Com. Pro. Ind., 888 ; Boulger, Wood, 81,262 ; Howard, Timb. World, 214; Piccioii, 
Teen. Legno, 210. 

Trade and Vernacular Names. Blue pine. Vern. Punj. Hazara and 
Rawalpindi, Biar ; Kulu and Simla, Kail ; Kunawar and Chamba, Lim ; U.P. 
Kail ; Jaunsar, Chil ; Garhwal, Child; Kumaon, Raisalla, lavishing; Kashmir, 
KairUy kail , bayar , anandar. 

Habit and Distribution. A large tree 8 ft. to 10 ft. in girth, with a cylindrical, 
straight stem up to 60 ft. in length, and a total height of 100 ft. to 120 ft. It is 
a somewhat larger tree in Kashmir and Hazara than in the Punjab; Parker 
estimates the minimum exploitable girth in Hazara at 7| ft. and for the Punjab 
districts at 6 ft. Trees up to 10 ft. in girth may occasionally be found in Jaunsar, 
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the average is considerably smaller, the exploitable girth being fixed 
Found from Afghanistan to Sikkim and Bhutan, at from 6,000 ft. to 12,500 ft. 
elevation, but usually above 8,000 ft., often forming pure forests, and not infre¬ 
quently mixed with deodar and other species. Though found in the Himalaya as 
far west as Afghanistan and eastwards to Bengal, the belt is far from being con¬ 
tinuous, the bulk of the blue-pine forests occurring from Kumaon westwards to 
Kashmir. 

Supplies . Large quantities of timber are available and it is generally extracted in 
sleeper form and as logs from Kashmir. A. J. Gibson estimates the workable area 
under blue pine at 635,000 acres, of which 416,000 acres are situated in Indian 
States, principally Kashmir; 183,680 acres in the Punjab, under the Forest Depart¬ 
ment, and 33,280 acres in charge of the United Provinces Forest Department. A 
considerable portion of the available supply of blue pine timber is absorbed locally, 
while some If to 2 million cubic feet now reach the markets of the Plains. The 
quantity available is likely to increase, as working is becoming more intense, and 
demands greater, w r hile owing to fire protection the species is rapidly spreading. 
A. J. Gibson estimates that the supply will soon reach 41 million c. ft. About 200,000 
c. ft. is consumed annually in the Kashmir Valley, while the present exports amount 
to approximately 800,000 c. ft., which amount could be increased to 1,200,000 c. ft. 
were a larger demand to arise. The yield from the Punjab is in the neighbourhood 
of 600,000 c. ft. per annum in sleepers and 50,000 c. ft. in scantlings, and that from 
the United Provinces is approximately 100,000 c. ft. The balance is obtained from 
smaller forests, such as those in Jabbal State, the Simla Hill States, Terhi-Garliwal 
and Kumaon. 

General Characteristics of the Wood. Sap wood white or nearly so; 
heartwood light pinkish-red to light red, with slightly darker striae (r) or mottling 
(t) traceable to growth increments, with darker lines along the grain denoting 
longitudinal resin canals (dust held by resinous exudation); fairly lustrous when 
first exposed but becoming more or less dull with age, working smooth under tools, 
with resinous odour on fresh cut-section, with faint resinous taste, light (sp. gr. 
approx. 0*56), straight- and fairly even-grained, medium fine-textured. 


Structure of the Wood : 


Growth rings distinct, delineated by a somewhat darker band of denser summerwood, 
very variable in width according to site (4-20 per inch). 

Tracheids medium fine (r), arranged in definite radial rows, 2-3~5*3 (av. 3*3) mm. in 
length, with maximum tangential diameter of 40-50 fx, without tertiary spirals but the 
summerwood tracheids frequently with microscopic seasoning checks which simulate 
tertiary thickening; springwood tracheids squarish to rectangular or somewhat hexagonal 
in the transverse section, with walls 2-3 /x in thickness, without intercellular spaces; 
transition from the springwood to summerwood gradual; tracheids of the transition zone 
more or less rounded, thicker-walled, often with prominent inter-cellular spaces; summer- 
wood tracheids rectangular or tabular near the outer margin of the ring, with walls 
4-7 y in thickness, without intercellular spaces; bordered pits in one row on the radial 
walls of the tracheids; tangential pitting present in the last few rows of summerwood 
tracheids, uniseriate, the pits much smaller than those on the radial walls. 

Parenchyma absent; the epithelial cells encircling the resin canals are not interpreted 
as true longitudinal parenchyma. 

Rays not distinct with the naked eye, very fine, unevenly distributed ( x) and frequently 
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ratter distant (2-7 per mm.), with ray tracheids, of two sorbs: (a) narrow rays much mofe 
numerous than the broader rays, uniseriate, 15-20 fx wide, 1-16 (av. 6) cells and up to 
215 plus p in height; (6) broader rays sparse, fusiform but otherwise comparable to the 
uniseriate rays, 45-50 ft in width through the median portion, up to 350 plus /* in 
height; ray tracheids marginal and interspersed, in horizontal rows, non-dentate; marginal 
tracheids in 1-3 (mostly 1-2) rows; pits leading from ray parenchyma cells to longitudinal 
tracheids (r) 1-2 per longitudinal tracheid, narrowly semi-bordered, more or less angled 
and window-like in the springwood, becoming lenticular, reduced to one, and steeply 
oblique in the summerwood; ray parenchyma with protoplasts in the sapwood; ray 
tracheids empty. 

Resin canals present, longitudinal and transverse, with thm-walled epithelium, 
(a) longitudinal canals irregularly distributed and confined for the most part to the middle 
and outer portion of the ring, solitary or rarely two contiguous in the tangential plane, 
0-2 per mm. 2 ; epithelium 1-4 cells thick; canal orifices with maximum diameter of 75- 
85 /x; ( b ) transverse canals comparable to the longitudinal canals but smaller, solitary, 
inserted in the fusiform wood rays, 0-2 per mm. 2 ; epithelium 1-2 cells thick; canal orifices 
30-40 ft in diameter. 

Summary, A light, straight- and fairly even-grained, medium fine-textured, pinkish- 
red to light red wood; a soft pine with wood comparable to that of Weymouth pine 
(F. strobus, Linn.), but somewhat coarser-grained (more pronounced summerwood); works 
well under tools; not durable in exposed situations; featured anatomically by distinct 
growth rings delineated by a somewhat darker band of summerwood and with a gradual 
transition from spring- to summerwood, longitudinal and transverse resin canals with 
thin-walled epithelium, medium fine tracheids with inter-tracheid bordered pits in one 
row on the radial walls and the tracheids of the late summerwood with tangential pitting 
in addition, tracheid ray crossings with large window-like pits, and narrow and fusiform 
(t) wood rays with even-margined ray tracheids, the fusiform rays with transverse resin 
canals; a timber of the first class. 

Material, Gamble Specimen, No. 5967. 


Mechanical Peopebties. Wt. at 12 per cent, moisture content 32 lb. per c. ft. 
The following tests were carried out by L. N. Seaman at the Forest Research 
Institute, Dehra Dun: 



Weight, 

1T\ /• ft. 

Transverse strength , in lb. per sq. in. 

Compression 

parallel 
to grain , 
at breaking 
strength in 
lb. per sq. in. 


M oisturc , 
percentage 
of weight of 
oven dry 
wood, 

W • v/# J 

at 13-9 
per cent, 
moisture 
content. 

Strength 
at elastic 
limit. 

Breaking 

strength. 

Modulus of 
elasticity or 
Young's 
modulus. 

Shear , average 
of radial and 
tangential, in 
lb. per sq. in. 

13-9 

29 

4,600 

6,790 

986,000 

5,260 

1,140 


A moderately strong timber, which in transverse strength is as much as 36 per cent, 
below that of deodar, though equal to it in strength to withstand shear, and 16 per 
cent, below it in compression strength parallel to the grain. 

Seasoning. The timber seasons well, considerably better than that of the 
other Indian pines, while it is not so liable to twist and warp as that of Finns 
longifolia. The logs are generally converted soon after felling, that is in the summer, 
and the sleepers floated out in the following spring; they are therefore half seasoned 
by the time they reach the Plains. Where splits develop they generally appear as 
star- or heart-shakes, and though not severe, it is advisable, when cutting for sleepers, 
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to include the heart in the centre of the sleeper, as the splits are liable to 
extend to each of the broad faces, causing serious deterioration. Sleepers which 
have been in the line for some years develop surface cracking and sometimes one 
or more serious end-splits, though from extensive experiments carried out with 
treated sleepers over a period of 14 years it was found that the majority of the 
rejections were not due to splitting but to mechanical defects, such as rail cut and 
enlargement of the spikeholes, Both Kinns and S. Fitzgerald found blue pine easy 
to kiln-season. Kinns states that stock with an initial moisture content of 25 
per cent, could be reduced in 6 days to 7 per cent., with no degrade whatsoever. 
It shows little tendency to warp or twist, nor does it shrink appreciably; when 
kiln-seasoning half-dry boards to 10 per cent, moisture, a clearance of only 1*75 
per cent, need be allowed. 

Durability and Adaptability to Treatment. Durable under cover but not 
nearly so durable as deodar in exposed positions. About 1905, one thousand 
untreated sleepers were laid in the railway line to test their durability and all were 
rejected after 29 months. Extensive and detailed experiments were carried out by 
treating blue-pine sleepers by four different methods, namely, with sugar and 
arsenic (Powell process), with small quantities of a high grade creosote, with 
chloride of zinc protected with a coating of creosote, and by introducing con¬ 
siderable quantities of equal proportions of solignum or green oil and liquid fuel 
or earth oil. The sleepers were in all cases treated by th > open-tank process 
and afterwards laid in different sections of the line under different climatic 
conditions. The first lots of sleepers were laid down in December, 1911 and 
the last of the series in November, 1914. For details of treatment Ind . For. 
Rec . vi, pt. iv, and ix, pt. i may be consulted, while the latest records of 
durability tests are given in Forest Bulletin ,, No. 74 (Econ. Series) of 1931. From 
these experiments the life of a blue-pine sleeper treated by the last mentioned 
process was 14 years, the absorption of solignum and earth oil being approximately 
3 lb. per c. ft. I [Pearson] am firmly of opinion that the life of such sleepers can 
be prolonged by pre-boring the spike-holes and adzing the bearing surface before 
treatment, by laying the sleepers sap-down and heart-up and by careful passing, 
which was not carried out in the case of the above mentioned experiments. It is 
also probable that treatment under pressure instead of in open tanks will increase 
the durability of the sleepers. It was found that by the open-tank process a 
B.G. sleeper, containing all heartwood, absorbed 3 lb. of creosote per c. ft., while 
a mixed batch of sap- and heartwood sleepers absorbed approximately 5 lb. per 
c. ft. J. Warr, who carried out tests in a pressure cylinder at the Forest Research 
Institute, Dehra Dun, found that 10 lb. of creosote per c. ft. could easily be 
introduced into blue-pine sleepers. 

Working Qualities. One of the easiest timbers to saw, machine and bring to 
a good finish, particularly if free of knots. Kinns advocates a fine-gauge saw, the 
teeth ground to a front rake of 30°, with a top clearance of 15°. For machine 
cutters on stock clear of knots, a fine cutting edge of 20° gives a clean finish. The 
timber turns very cleanly and can be machine-finished to a good surface across the 
grain. Kinns puts the cost of sawing and machining at as low a figure as 30 per 
cent, of that for teak. The surface should be well treated with size before polishing 
as it absorbs an excessive amount of polish. 

Uses, Present and Prospective. The wood is the best of the Indian pines 
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.ands next to deodar in value. It is used for construction throughout 
ijab, Kashmir and other Indian states and where available in the United Pro¬ 
vinces. Itisalso extensively exported to the Plains. For internal fittings of dwelling- 
houses, such as planking, door and window frames, panels, and furniture it is 
preferable to deodar as the smell is far less pronounced, while it has not the 
tendency to pick up dust as does so oily a timber as deodar. It is also commonly 
used for carpentry of all kinds, packing cases, camp furniture, shingles after treat¬ 
ment and for similar purposes to deodar. It yields a good sleeper when treated, 
though for this purpose it is really of too high a quality, especially when taking 
into consideration that a nearly equally suitable but less valuable pine is available 
in far greater quantities. Samples of blue pine were sent to England by Mr. Grieve 
and reported to be excellent for deck boards of boats and yachts, and superior to 
Washington silver spruce used in pre-war times to replace yellow pine in boat 
construction. We used it as creosoted shingles for the new laboratories and work¬ 
shops of the Economic Branch of the Forest Research Institute, at Dehra Dun, 
and found it to stand well. It was tested for pencil making, but proved to be 
too tough, on the other hand the Survey of India passed it as very suitable for 
drawing boards. The most valuable of the Indian pines and a tree which should 
be protected, encouraged and cultivated wherever possible. 


Pinus longifolia, Boxb. 

References. Gamble, Man. Ind. Timb., 706; Parker, For. FI. Punj., 538;Kanjilal, 
For. FI. U.P., 431; Ind. For. Ree., vi, pt. iv; vii, pt. i, 16; ix, pt. i; x, pt. vii, Tables 2 and 
4; xii, pt. iii, p. 18; For. Bui. No. 74 (Econ. Series) of 1931; No. 66 (Econ. Series) of 1925; 
Brown, H., An Elem. Man. Ind. Wood Tech. (1925), 78-82; Canning, F., and Smithies, 
E. A. (Twisted Fibre in Chir), Ind. For., xli (1915), 69, 112; Kanehira, Anat. Notes Ind. 
Woods, 21; Pearson, Com. Guide For. Econ. Pro. Ind., 77, 136, 139; Troup, Silv. Ind. 
Trees, iii. 1036-1084; Troup, Ind. Woods and Uses, 209-210; Watt, Com. Pro. Ind., 
889-890 ; Boulger, Wood, 90, 163, 247; Howard, Timb. World, 217-218; Winn, Timb. 
and Uses, 24,107. „ 

Trade and Vernacular Names. ChirorChil. Vern. Beng. Nep. Dhup, sala 
dhup, mla; Punj. Chir, chil; Kangra, Quia-, U.P. Jaunsar, Siral, sirli, kalhain ; 
Garhwal, Chir, kolain, salla ; Kumaon, Chir, sul ; Kashmir, Chil, or chir. 

Habit and Distribution. A large tree, the size of which varies somewhat 
according to locality. In favourable localities in the Punjab, Jaunsar, Kumaon, 
Garhwal, Kashmir and- Tehri, the tree grows to a maximum height of 150 ft. 
and 12 ft. to 13 ft. in girth, with a clear, straight, cylindrical stem of upwards of 
60 ft. A tree measured in the Raniket division of the United Provinces was 12 ft. 
9 in. in girth and 154 ft. in height. The average in first-class localities may 
be taken as 8 ft. to 9 ft. in girth, with a 40 ft. clear stem. In what are known as 
second-class areas, the girth averages 5 ft. 6 in. to 6 ft., with a 30 ft. to 35 ft. clean 
bole. The girth is carried well up the stem, though this is not so marked as in 
deodar. Chir is found in the Himalaya from Afghanistan through Kashmir, the 
Punjab, United Provinces, Garhwal and Kumaon eastwards to Bhutan, as also in 
the Siwalik Range, from 1,500 ft. to 8,000 ft. elevation, the best chir forests being 
found between 2,000 ft. and 5,000 ft. 
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ufplies . Chir is the commonest Indian pine, and the easiest and cheapest to 
extract. A. J. Gibson estimates the areas under this pine as follows: 


Under the control of the Punjab Porest Department 
Native States north of the Punjab 

Under the control of the United Provinces Forest Department 
Native States north of the United Provinces . 


254 sq. miles. 
1,082 
1,203 
170 


The amount at present extracted is far short of the quantity annually available. 
The amount available from the Punjab is about 450,000 c. ft., while, were a grea+er 
demand to arise, the total could probably be doubled. The quantity that may be 
extracted from the United Provinces and neighbouring States is as follows: 


1 Naini Tal division 
Ranikhet „ 

Kumaon „ 

2 C. Almora „ 

N. Garhwal „ 

S. Garhwal „ 

Jaunsar „ 
Tehri-Garhwal, leased forests 


450,000 c. ft. 
648,500 „ 
275,000 „ 
150,400 „ 

350,000 „ 

100,000 „ 
325,000 „ 

500,000 „ 


Total . . 2,798,900 

1 Not all at present exploitable. 

a 25,000 c. it. consumed locally, the balance available for extraction. 


The amount available from Kashmir State is not known, though it is very con¬ 
siderable, probably about 2 million c. ft. A very conservative estimate puts the 
total annual yield at 5| million c. ft. from all localities. This amount could be 
greatly increased were a large and steady demand created, permitting the building 
up of agencies, and developing methods of extraction. 

General Characteristics of the Wood. Sapwood white to creamy-white; 
heartwood light red when first exposed, turning light reddish-brown with age, with 
darker reddish striae (r) or mottling (t) traceable to growth increments, with darker 
lin es along the grain denoting longitudinal resin canals (dust held by resinous 
exudation); somewhat lustrous to dull, working fairly smooth under tools, with 
resinous odour on fresh-cut section, with faint resinous taste, moderately heavy 
(sp. gr. approx. 0-68), straight- or nearly straight- to strongly twisted- (up to 45°) and 
uneven-grained (pronounced summerwood), medium coarse-textured. 

Structure of the Wood: 

Growth rings distinct, delineated by a pronounced darker band of denser summer- 
wood, very variable in width according to site (3-20 per inch). 

Tracheids medium coarse [x), arranged in definite radial rows, 1-6-5-5 (av. 3*9) min. 
in length, with maximum tangential diameter of 50-60 fi, without tertiary spirals but the 
summerwood tracheids frequently with microscopic seasoning checks which simulate 
spiral thickening; springwood tracheids squarish to rectangular or somewhat hexagonal 
in the transverse section, with walls 4-6 /t in thickness, without intercellular spaces; 
transition from springwood to summerwood abrupt; summerwood tracheids comparable 
in shape to those of the springwood but much thicker-walled (9-12 p) and narrower 
lumened (those near the outer margin of the ring tabular), occasionally with intercellular 
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; bordered pits in one row or occasionally paired on the radial walls of the sp: 
tracheids; tangential pitting lacking in the last few rows of summerwood tracheids. 
Parenchyma absent; the epithelial cells encircling the resin canals are not interpreted 
as true longitudinal parenchyma. 


Rays not distinct with the naked eye, very fine, unevenly distributed (x) and fre¬ 
quently rather distant (2-6 per mm.), with ray tracheids, of two sorts: (a) narrow rays 
much more numerous than the broader rays, uniseriate (or very rarely with paired cells), 
23-30 [x wide, 1-15 plus cells and 420 plus fi in height; ( b ) broader rays sparse, fusiform, 
but otherwise comparable to the uniseriate rays, with horizontal resin canals, 47-53 y. 
in width through the median portion, up to 430 plus fx in height; ray tracheids in hori¬ 
zontal rows, marginal and very frequently interspersed as well, occasionally constituting 
all the tissue of the low, 1-several cells (t) rays, dentate; marginal tracheids in 1-3 (mostly 
1-2) rows; pits leading from ray parenchyma to the longitudinal springwood tracheids 
(f) 2-4 per tracheid, oval to elliptical or more or less lenticular, oblique and frequently 
lopsided, with appreciable semi-border; comparable pits leading to summerwood tracheids 
reduced to one, lenticular, steeply oblique; ray parenchyma with protoplasts in the sap- 
wood, the ray tracheids empty. 

Resin canals present, longitudinal and transverse, with thin-walled epithelium: 
(a) longitudinal canals irregularly distributed and confined for the most part to the middle 
and outer portions of the ring, solitary or rarely two contiguous in the tangential plane, 
0-2 per mm. 2 ; epithelium 1-several cells thick; canal orifices with maximum diameter of 
200-225 /x; (b) transverse canals comparable to the longitudinal canals but smaller, 
solitary, inserted in the fusiform rays, 0-2 per mm. 2 ; epithelium 1-2 cells thick; canal 
orifices 40-50 \x in diameter. 

Summary. A moderately heavy, straight- or spiralled- and uneven-grained, medium 
coarse-textured, light red to light reddish-brown wood; resin canals prominent on longi¬ 
tudinal sections; the grain is often strongly twisted in this timber, especially toward the 
centre of the log; a hard pine with the general features of the timbers of this group and, 
like some of the other pines, tapped for resin; not durable in exposed situations unless 
antiseptically treated; featured anatomically by distinct growth rings delineated by a 
darker band of summerwood, an abrupt transition from spring- to summerwood, longi¬ 
tudinal and transverse resin canals with thin-walled epithelium, medium-coarse tracheids 
with inter-tracheid bordered pits in one row or occasionally paired on the radial walls and 
without tangential pitting, ray crossings in the springwood with 2-4 oval to elliptical 
or more or less lenticular pits, and narrow and fusiform wood rays with dentate ray 
tracheids, the fusiform rays with transverse resin canals; coarser-grained, coarser-tex- 
tured, and more resinous than blue pine, but a good timber of the first class. 

Material. Gamble Specimens, Nos. 5771, 5868. 


Mechanical Properties. Wt. at 12 per cent, moisture content 33 lb. per e. ft. 
(U.P.) and 38 lb. per c. ft. (Punjab). The figures of strength given below are the results 
of tests carried out by L. N. Seaman at the Forest Research Institute, Debra Dun. 
These figures are not truly comparable as the percentage of moisture at time 
of testing differs slightly. From tests on green material made by L. N. Seaman 
and recorded in hid. For. Rec,, xii, pt. iii, the Punjab and United Provinces grown 
timber give practically the same strength values, while the values for twisted- 
fibred material are considerably below those for clean, straight-fibred wood. Com¬ 
pared with deodar, chir is slightly stronger and more elastic, and in other respects 
about equal to that species. The strength of chir wood is largely dependent on the 
straightness of the grain, while twisted-fibred wood is very liable to warp, and in 
certain areas twist is more prevalent than in others, while in the same forest trees 
may be found side by side, the fibre of one being straight and that) of the other 
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Impact 

Compression parallel to grain. 

Crushing at right 

Hardness 
in lb. per 
impression. 

Shear, average 

strength at 
elastic limit , in 
lb, per sq. in. 

At elastic 
limit , in 
lb. per sq. in. 

At breaking , in 
lb. per sq. in. 

angles to grain at 
elastic limit , in 
lb. per sq. in. 

of radial and 
tangential , in 
lb. per sq. in. 

Side. 

End. 

Punjab. 

19,045 

4,515 

7,630 

1,135 

910 

1,070 

1,560 

Jfiunmr.V .P.,slraighli!rained. 

13,690 | 3,896 

5,315 

720 

575 

628 

880 

Jaunsar, U.P., twisted-grained. 
9,060 | 3,485 

3,775 

660 

610 

707 

1,265 


twisted. At the same time the intensity of twist varies widely from, in extreme 
cases, 30° or more out of the straight to a negligible quantity. Not infrequently 
stems may he found with spiral grain on each side of the centre, while the outer 
portions contain straight grain. Sleepers which have been in the line some years 
show this phenomena by the surface cracks developing obliquely down the centre 
and parallel with the sides on the outer edges. Generally speaking, twist is more 
prevalent in the eastern forests of Kumaon and Garhwal than in the western areas 
of Jaunsar, the Punjab and Kashmir, though very fine straight timber is also avail¬ 
able in the eastern forests.* It should not be assumed from what has been stated 
above that timber with slight twist is not useful, as within certain limits it is as 
suitable for sleepers and for construction purposes as straight-grained material. 

Seasoning. An air-seasoning experiment was carried out by the Forest Re¬ 
search Institute, Dehra Dun, in co-operation with the district forest officers of 
the Rawalpindi and Kangra divisions, and in both cases converting green logs into 
sleepers, scantlings and boards gave the best results. A period of not more than 
12 months’ seasoning is advocated for boards and scantlings, unless the material is 
kept under cover. Seasoning in the log with bark on gave fair results in some cases 
and poor in others, while seasoning in the log with bark off resulted in excessive 
cracking (ltd. For. Bee., vii, pt. i, 16). Chir timber, and especially that from 
the eastern zone, is liable to warp. Converting the material from green logs cer¬ 
tainly reduces this tendency, especially if the scantlings, boards or sleepers are 
open-piled in stacks as high as are practicable (For. Bui., No. 37 of 1917). When 
sawing for sleepers it is advisable not to include the heart near the centre of the 
sleeper, as chir is liable to develop mild star-shake and the splits to extend to 
each side of the sleeper, and these defects may cause its rejection. The timber 
kiln-seasons well, though resin is liable to exude on the surface during the pro¬ 
cess. Kinns states that to kiln-season to 7 per cent, one-inch stock with an initial 
moisture content of 25 per cent, takes 6 days, and that no degrade takes place. The 



























CONIFERAE 



which this timber is usually put do not generally justify the employmen 
kim-seasoning. 

Durability and Adaptability to Treatment. Durable under cover, not 
durable in exposed positions. One thousand untreated sleepers were laid in the 
railway line and had all to be taken out within 29 months. Gamble states that 
the wood grown in Sikkim is heavier, harder, stronger and more durable, and of 
generally better quality than that of the north-west. No Indian timber has under¬ 
gone more experimental antiseptic treatment than has that of chir. As long ago 
as 1878, Dr. Warth treated Indian conifer timbers, and amongst others chir pine. 
The timber lends itself readily to treatment; thoroughly seasoned sleepers will take 
up as much as 5 lb. per c. ft. of creosote by an open-tank process and 10 lb. per c. ft. 
in a pressure cylinder (Ind, For. Rec., vi, pt. iv, p. 58). A series of experiments 
were commenced in 1911, the results of which are now available, which proved 
that the life of a creosoted chir sleeper is 14 years. These sleepers were treated in 
open tanks and laid in different sections of the line under varying climatic 
conditions (Far. Bui , No. 74 (Econ. Series) of 1931). It is probable that were 
the sleepers bored and adzed before treatment, more carefully selected than 
was the case in the above-mentioned experiments, and laid heart-up and sap- 
down, they would have a still longer life, as rejections were not made because 
of fungus or insect attack, but on account of mechanical defects, such as rail-cut, 
enlargement of the spike-hole and splitting. A plant has now been erected at 
Dhilwan by the North Western Railway to treat coniferous timber, the greater 
part of which is chir. 

Working Qualities. Moderately easy to saw and machine, though the resinous 
nature of the timber tends to clog the saw teeth. Dead knots are also liable to 
damage the edge of tools, especially of machine cutters. Kinns advocates a medium- 
gauge saw with round, wide gulleted, spring-set teeth, with a front rake of 25° and a 
top clearance of 12° to 15°. For machine cutters an angle of 30° is recommended 
as too fine an edge is liable to chip on coming in contact with dead knots. We found 
at Dehra Dun that inserted-teeth saws gave good results, though wasteful, due to 
the broad kerf-cut. Varnish should be used in preference to shellac polish as the 
latter dulls rapidly. 

Uses, Present and Prospective. Used for building, especially in Garhwal 
and Kumaon, as rafters, posts, boarding, door and window frames and occasionally 
as beams. It is also used for cheap joinery and furniture. It is now in fair demand 
as a sleeper wood by the North Western Railway which creosotes the timber. Kinns 
states that it is best used in the form of standard match-boarding, tongued and 
grooved, in which state it can be employed for a large number of purposes and 
gives satisfactory results. It is used in the Punjab for foot-boards of carriages and 
we used it in the laboratories and workshops of the Economic Branch of the Forest 
Research Institute at Dehra Dun, as creosoted flooring-blocks and as creosoted 
shingles, which proved very successful. It is used in making household sweeping 
brushes in Cawnpore, though not so suitable for the purpose as the imported 
American woods. It was tried by the Survey of India for drawing boards but was 
not found as suitable as the timber of blue pine. It is thought that the future of 
chir timber must largely be bound up with the sleeper industry. The somewhat 
coarse nature of the wood precludes its use for finer classes of work, while its 
strength and the ease with which it can be treated with an antiseptic all point to 
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for sleepers. A good start has been made by the North Western Railway 
erecting a treating plant, and what is now required is to perfect the method of 
treatment, aiming at reducing the cost, and to insist on preboring and adzing, 
coupled with careful selection and laying of the sleepers in the line. The other 
direction in which to develop the use of chir is that indicated by Kinns, that is to 
place the timber on the market in standard grades of tongued and grooved match¬ 
boarding. A valuable pine wood, available in large quantities, the market for which 
urgently requires development. 


Pinus Khasya, Boyle 

References. Gamble, Man. Ind. Timb., 708; Rodger, For. Pro. Burn., 52; For. 
Bui. No. 59 (Econ. Series) of 1924, Appendix I; Brown, H., An Elem. Man. Ind. Wood 
Tech. (1925), Plate facing p. 83; Kanehira, Anat. Notes Ind. Woods, 21; Pearson, Com* 
Guide For. Econ. Pro. Ind., 77,136, 139; Troup, Silv. Ind. Trees, iii. 1084-1090; Troup, 
Ind. Woods and Uses, 209; Watt, Com. Pro. Ind., 888-889; Lecomte, Bois Indo-Ch,, 20. 

Vernacular Names. Ass. Khasia, Dingsa ; Burma, Tinyu , tinshu ; Kn. Shja ; 
Kc. Maran ; Sh. Pyek ; Chin. Shangshing . 

Habit and Distribution. A large tree; in Burma up to 8 ft. and even 10 ft. in 
girth, with a 40 ft. straight, cylindrical stem, and up to 6 ft. girth in Assam and the 
Khasia Hills. Found between 2,500 ft. and 7,000 ft. in the Khasia, Naga, and Lushai 
Hills and in Manipur State; in Burma it occurs either in mixed or gregarious forests 
in the Shan States, the Chindwin Hills, the Chin Hills and in the hills between the 
Sittang and Salween Rivers of Lower Burma. It is said to occur in the Chittagong 
Hills. 

Supplies. The available supplies are limited on the Assam side, as the larger 
areas are remote and extraction costly. The question of tapping the tree for resin 
was considered, and though probably sufficient quantities were available, the lead 
was long, while some of the more distant owners put difficulties in the way, and 
these factors would probably apply with equal force were an attempt made to 
extract considerable quantities of timber. Rodger states that in Burma the 
timber is only extracted in very small amounts, chiefly for local use. A report on 
the Khasya pine forests of Burma puts the area at from 100 to 200 sq. miles, the 
most extensive areas occurring in the Shan States and up the Chindwin Valley. 
Small parcels could no doubt be obtained, and in the past some 100 tons per annum 
have occasionally been exported from the Southern Shan States. This pine must 
however, owing to its distribution and the limited quantity available, be regarded 
as one for local use only. 

General Characteristics of the Wood. Sapwood whitish to creamy-white; 
heartwood light reddish-brown to pale brown, turning darker on exposure (darker 
than P. longifolia , Roxb.), with darker striae (r) or mottling (t) traceable to growth 
increments, with numerous and conspicuous dark lines along the grain denoting 
longitudinal resin canals (dust held by resinous exudation); dull to somewhat 
lustrous (more resinous than chir), working to a smooth surface under tools, with 
resinous odour in fresh-cut section, with faint resinous taste, light (sp. gr. approx. 
0-53), fairly straight- but more or less uneven-grained (wide rings), medium coarse- 
textured (coarser than chir). 
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TRBCTURE OF THE WOOD.* 

Growth rings distinct, delineated by a dark, narrow band of denser summerwood, 
very variable in width according to site (2-16 per inch). 

Tracheids medium coarse (x), arranged in radial rows, 2*4-5 (av. 3*6) mm. in length, 
with maximum tangential diameter of 60-70 p, without tertiary thickening; springwood 
tracheids variable in size in the transverse section, squarish to rectangular or somewhat 
hexagonal, in more or less irregular radial rows, with radial diameter often surpassing the 
tangential diameter, the walls 3-4 p in thickness; intercellular spaces sometimes present; 
transition from springwood to summerwood gradual; summerwood tracheids comparable 
in shape to those of the springwood but much thicker-walled (7-12 p) and narrower 
lumened (those near the outer margin of the ring rectangular or tabular), without inter¬ 
cellular spaces; bordered pits in one row or frequently paired on the radial walls of the 
springwood tracheids; tangential pitting lacking in the last few rows of summerwood 
tracheids. 

Parenchyma absent; the epithelial cells encircling the resin canals are not interpreted 
as true longitudinal parenchyma. 

Bays not distinct with the naked eye, very fine, unevenly distributed (x) and some¬ 
times rather distant (3-10 per mm.), with ray tracheids of two sorts: (a) narrow rays 
much more numerous than the broader rays, uniseriate, 17-23 p wide, 1-21 (av. 8) cells 
and up to 430 plus /z in height; (b) broader rays sparse, fusiform but otherwise comparable 
to the uniseriate rays, with horizontal resin canals, 47-53 p in width through the 
median portion, up to 430 plus p in height; ray tracheids in horizontal rows marginal and 
frequently interspersed as well, occasionally constituting all the tissue of the low (1- 
several, cells (t) rays dentate; marginal tracheids in 1-3 (mostly 1-2) rows; pits leading 
from ray parenchyma to longitudinal tracheids (r) 1-2 (rarely 3) per tracheid, narrowly 
semi-bordered, more or less angled and window-like in the springwood, becoming lenticu¬ 
lar, reduced to one, and steeply oblique in the summerwood; ray parenchyma with proto¬ 
plasts in the sapwood; ray tracheids empty. 

Resin canals present, longitudinal and transverse, with thin-walled epithelium: (a) 
longitudinal resin canals irregularly distributed and confined for the most part to the 
middle and outer portions of the ring, solitary or rarely two contiguous in the tangential 
plane, 0-3 per mm. 2 ; epithelium 1-3 cells thick; canal orifices with maximum diameter of 
130-150 p; (6) transverse canals comparable to the longitudinal canals but smaller, 
solitary, inserted in the fusiform wood rays, 0-2 per mm. 2 ; epithelium 1-2 cells thick; 
canal orifices 30-35 p in diameter. 

Summary. A light, fairly straight but more or less unevenly-grained, medium coarse- 
textured, light reddish-brown to pale brown wood; darker-coloured and more resinous 
than P. longifolia , Roxb., but, like this species, perishable in exposed situations unless 
antiseptically treated; softer, lighter in weight, and usually straighter-grained and slightly 
less coarse-textured than chir, with smaller longitudinal resin canals and a less abrupt 
transition between spring- and summerwood; a timber of the third class; the turpentine 
obtained from this tree is said to be of good quality. 

Material. Gamble Specimen, No. 5938. 


Mechanical Properties. Wt. at 12 per cent, moisture content 35 lb. per c. ft. 
Moderately hard, about equal to that of chir. Gamble, quoting Capt. Jones, 
gives P = 522; this figure may be compared with that for deodar, for which the 
value of P is 585. 

Seasoning. The timber seasons well; from a limited experience it would appear 
to be best to convert the logs as soon after felling as possible and to open-stack the 
material in a shady place. 

Durability and Adaptability to Treatment. About as durable under cover 
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. Eleven untreated sleepers were laid in September 1907 in the Assam 
Railway line and were all rejected in August 1909, giving a life of two years, which 
is approximately that of untreated chir sleepers. Khasya pine has never been treated 
with an antiseptic, but judging from its structure there should be no difficulty in 
doing so. 

Working Qualities. It saws without difficulty, though even more resinous 
than chir wood. It is of a darker colour than that species, but is not quite so coarse- 
fibred, working to a better finish and taking a good polish. The remarks made on 
P, longifolia on conversion, machining, saws and machine tools, apply to this 
species. 

Uses, Present and Prospective. Gamble states that it is extensively used in 
the Khasya Hills for building, and it is put to the same purpose in Burma. A good 
class board-wood, and in quality somewhere between that of the blue and chir 
pines of the Western Himalaya. 



Pinus Merkusii, Jungh. 

References. Gamble, Man. Ind. Timb., 710; Rodger, For. Pro. Burm., 52; Ind. 
Forester, xlviii. 502, Sept. 1922; Brown, H., An Elem. Man. Ind. Wood Tech. (1925), 
Plate facing p. 83; Nordlinger, Querschnitte, Bd. x (1882); Troup, Silv. Ind. Trees, iii. 
1093-1095; Watt, Com. Pro. Ind., 889; Buys, Japing, en Fernandes, Bijd. tot de kennis 
van Pinus Merkusii Jungh et de Vr., meer in het bijzonder in de Gajo-landen, Proef. 
Bosch., Java, Med. xix. 1-139: Den Berger, Proef. Bosch., Java, Med. xi. 12-14; Gong- 
grijp, Over de winning van hars en terpentijn tut pijnboomen, Proef. Bosch., Java, Med. 
x. 1-87; Heyne, Nutt. Planten, 2. Druk, I. 118-120; Lecomte, Bois Indo-Ch., 20-21; 
Brown, Min. Pro. Phil. For., ii. 34-36; Kanehira, Iden. Phil. Woods, 53; Schn., Com. 
Woods Phil., 90. 

Vernacular Names. Burm. Tinyu, tinshu ; Kn. Shja ; Sh. Pyelc. 

Habit and Distribution. A large tree, which in exceptional cases reaches 
10 ft. in girth and 100 ft. in height, more commonly from 5 ft. to 7 ft. in girth, with 
a straight, rough-barked, cylindrical stem. Found on dry hills in the Southern Shan 
States, on the Salween, in Martaban and in Tenasserim, at 900 ft. to 2,000 ft. 
elevation. It is at its best in the Malay Archipelago and Peninsula, and finds its 
northern limits in Burma. 

Supplies. Rodger, writing in the Indian Forester of 1922, says that it is a 
common pine in the upper valley of the Thaungyin river near the boundary of 
Burma and Siam. Often found in Dipterocarpus tuberculatus forests on dry 
sandy slopes. Extraction would be difficult and expensive, while only relatively 
small supplies are available. 

General Characteristics of the Wood. Sapwood whitish- to creamy-white, 
merging into the heartwood except in large, old trees where it is sharply delineated; 
heartwood yellowish- to orange-brown when freshly cut, darkening on exposure 
and becoming more brownish than any of the other Indian pines, with considerably 
darker streaks traceable to growth rings and darker lines denoting longitudinal 
resin canals; fairly lustrous when first exposed but becoming more or less dull with 
age; working smooth under tools, with resinous odour in fresh cut section, with 
faint resinous taste, light to moderately heavy (sp. gr. approx. 0*66), very resinous, 
straight- but more or less uneven-grained (dense summerwood), coarse-textured. 
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Growth rings distinct, delineated by a darker band of denser summerwood, variable 
in width according to site (8-15 per inch). 

Tracheids coarse (x), arranged in definite radial rows, 3*8-11-4 (av. 7) mm. in length, 
with maximum tangential diameter of 60-75 /x, without tertiary spirals but the summer- 
wood tracheids frequently with microscopic seasoning checks which simulate tertiary 
thickening; springwood tracheids variable in size in the transverse section, squarish to 
rectangular or somewhat hexagonal, in more or less irregular radial rows, with radial 
diameter often surpassing the tangential diameter, the walls 3-5 /x in thickness; inter¬ 
cellular spaces sometimes present; transition from springw to summerwood gradual; 



summerw ood tracheids comparable in shape to those of the springwood but much thicker- 


walled (10-14 n) and narrower-lumened, those toward the outer margin of the ring pro¬ 
gressively more narrowly rectangular and eventually tabular, without intercellular spaces; 


bordered pits in 1-3 (mostly 2) rows on the radial walls of the springwood tracheids; 


tangential pitting lacking on the last few rows of summerwood tracheids. 

Parenchyma absent; the epithelial cells encircling the resin canals are not interpreted 
as true longitudinal parenchyma. 

Bays not distinct with the naked eye, very fine, unevenly distributed (; x ) and some¬ 
times distant (4-7 per mm.), with ray tracheids, of two sorts: (a) narrow rays much more 
numerous than the broader rays, uniseriate, 23-30 /x wide, 1-30 (av. 11) cells and up to 
430 plus ft in height; (6) broader rays sparse, fusiform but otherwise comparable to the 
uniseriate rays, with horizontal resin canals, 47-53 /x in width through the median 
portion, up to 430 plus /x in height; ray tracheids in horizontal row r s, marginal and often 
interspersed as well, making up an appreciable volume of the ray and not infrequently 
constituting all the tissue of the low 1-several cells rays (£), dentate; marginal tracheids 
in 1-several rows; pits leading from Tay parenchyma to longitudinal tracheids (r) 1-8 
(mostly 3-7) per traeheid, rounded and more or less window-like, crowded and occa¬ 
sionally confluent, becoming linear-lenticular, reduced to one, and steeply oblique in the 
summerwood; ray parenchyma with protoplasts in the sapwood; ray tracheids empty. 

Resin canals present, longitudinal and transverse, with thin-walled epithelium: 
(a) longitudinal canals irregularly distributed and confined for the most part to the middle 
and outer portion of the ring, solitary or rarely two contiguous in the tangential plane, 
0-5 per mm. 2 ; epithelium 1-several cells thick; canal orifices with maximum diameter of 
170-190 /x; (b) transverse canals comparable to the longitudinal canals but smaller, 
solitary, inserted in the fusiform wood rays, 0-2 per mm. 2 ; epithelium thin-walled; canal 
orifices 30-35 /x in diameter. 

Summary . A light to moderately heavy, very resinous, straight- and uneven-grained, 
coarse-textured, yellowish-brown to orange-brown wood; the coarsest-textured of the 
Indian coniferous woods; not durable in exposed situations unless antiseptically treated; 
comparable to chir but usually straighter-grained and coarser-textured, with longer 
fibres, somewhat smaller and less conspicuous longitudinal resin canals, and higher 
uniseriate rays; a timber of the third class. 

Material. Gamble Specimens, Nos. 5769, 5836, 5963. 

Mechanical Properties. Wt. at 12 per cent, moisture content 43 lb. per c. ft. 
No strength values are available; it is moderately hard. 

Seasoning. The timber does not appear to crack, split or warp, but knots are 
often present in considerable numbers. 

Durability and Adaptability to Treatment. Not durable in exposed posi¬ 
tions, but as durable as other Indian pines if placed under cover. No experiments 
have been earned out to ascertain whether it lends itself to antiseptic treatment, 
though from its structure it should present no difficulties. 



. orking Qualities. It saws easily, and, like Pinus Khasya, works to a good 
finish and takes a good polish. In colour it is yellow brown when freshly cut, 
with darker streaks; on exposure it darkens and approximates more nearly to 
brown than any other Indian pine. Very resinous. 

Uses, Present and Prospective. Gamble states that it has in the past been 
brought down to Moulmein as mast pieces but that it is difficult to extract. It 
should be a useful general purpose construction timber for indoor work. 


CEDRUS, Linn. 

References. Brandis, Ind. Trees, 691; Hooker, PI. Br. Ind., v. 653; Saint- 
Laurent, Etudes sur les Caracthres Anatomiques des Bois d’Algerie, Bull. Stat. Recher 
For. du Nord d’Afrique, Tome I, 7« fasc. (1926), 244 (C. atlantica ); Boulger, Wood, 
83, 103, 154-155, et al. ; Howard, Timb. World, 56; Piccioli, Teen. Legno, 196-199, 223- 
224; Winn, Timb. and their Uses, 75,76,100,107; Engler u. Prantl, 2. Aufl., xiii. 329-331. 

Size and General Distribution. Tall, evergreen trees with scaly bark, 
spreading, irregularly arranged branches, acicular, rigid, pointed leaves which are 
in part spirally arranged and scattered on long shoots and in part densely fascicled 
on arrested branchlets, monoecious or frequently dioecious catkin-like, solitary 
flowers borne terminally on short shoots, and upright, ovoid to ellipsoid-oblong 
cone fruits which require two or three years to mature and consist of deciduous 
scales, each bearing 2 triangular, winged seeds. This genus is closely related to 
Larix, Adans., from which it differs in its evergreen foliage and larger cones which 
require 2-3 years to mature. Cedrus consists of 4 closely related species which are 
sometimes considered as races of one species, distributed in the Mediterranean 
region and the Western Himalaya; they are all mountain-inhabiting and their 
respective ranges are widely separated. One species, the Himalayan or deodar 
cedar is an Indian timber tree of the first class. 

Timber Species. 1. C. Deodara, Loudon. 

General Peatures of the Wood. See under ‘species 

Remarks. See under ‘species’. 

e 

Cedrus Deodara, Loudon 

Syn. Cedrus Libani, var. deodara, Hook. 

References. Gamble, Man. Ind. Timb., 710; Parker, For. FI. Punj., 544; Kanjilal, 
For. FI. U.P., 432; Ind. For. Rec., vi,-pt. iv, 58; ix, pt. i, 5 and 16; x, pt. vii, Table 1 • 
xii,pt.iii; For. Bui. No. 74 (Econ. Series), of 1931, p. 25; Brown, H„ An Elem. Man. Ind! 
Wood Tech. (1925), Plate facing p. 83; Kanehira, Anat. Notes Ind. Woods, 20; Nord- 
linger, Querschnitte, Bd. xi (1888); Pearson, Com. Guide For. Econ. Pro, Ind 38 12 c > • 
Troup, Silv. Ind. Trees, iii. 1096-1132; Troup, Ind. Woods and Uses, 109-110; Watt’ 
Com. Pro. Ind., 291-292; Boulger, Wood, 80, 156-157; Howard, Timb. World, 56- 
Piccioli, Teen. Legno, 223; Winn, Timb. and their Uses, 76, 107. 

Trade and Vernacular Names. Deodar. Vern. Punj. Diar, keelu ; Kuna- 
war, Kelmung ; Hazara, Paludar; U.P. Deodar, dedwar, dewar ; Jaunsar, Kelo 7 i; 
Afghanistan, Kakhtar, Imanza ; Kashmir, Diar, deodar, dadar. 

Habit and Distribution. A very large tree which grows to a great size and 
to a great age. Though in an average mature forest trees from 8 ft. to 12 ft. girth 
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ominate, far larger trees are occasionally found. Brandis mentions tree's'll! 
unawar 30 ft. to 36 ft. in girth; Dr. Stewart records one, 44 ft. at 2 ft. above the 
ground, in Bashahr, and Minniken another in Bashahr 36 ft. in girth, with a clean 
bole of 45 ft. The tree also grows to a great height, and trees have been recorded 
200 ft. to 250 ft. tall, W. R. Fisher tells of one in Bashahr of 216 ft., while Parker 
measured a fallen tree in Kagan of 195 ft., which had the top broken off at a diameter 
of 6 in. There is in the Wood Museum of the Forest Research Institute, at Dehra 
Dun, a cross section of deodar, which was brought out from Tehri-Garhwal by 
E. M. Moir, and which has a circumference over bark of 27 ft., the age of the tree 
being 704 years. Found in the Himalaya at 4,000 to 10,000 ft., but more frequently 
at 6,000 ft. to 9,000 ft., from Afghanistan eastwards to Alaknanda and the Dauli 
river in Kumaon. Often planted in hill stations, also in Europe and America. The 
deodar forests are classed by Brandis into three groups, the first in the dry arid 
zone of the inner Himalaya, the next covering the intermediate ranges and valleys, 
and the last on the outer ranges, where the full strength of the monsoon is felt and 
where the rate of growth is faster than in forests nearer the main ramp of the 
Himalaya. Excessive rainfall on the other hand may be responsible in certain 
localities for the total absence of this species. The area under deodar is approxi¬ 
mately 1,286,400 acres, of which by far the greater portion is situated in Indian 
States. The area in charge of the United Province and Punjab Forest Departments 
is 57,600 acres and 101,120 acres respectively, while the balance, amounting to 
1,127,680 acres, occurs in Kashmir, Chamba, Seraj, Bashahr, the Simla Hill States, 
Jabbal, and other smaller State forests. 

Supplies. The average annual out-turn of deodar, based on the period 1919-20 
to 1923-24, was as follows: 


Locality. 

River down 
which floated. 

Logs in c. ft. 

Scantlings 
in c. ft. 

N.W.F. Prov. and Afganistan 

Indus 

703,510 

1,442 

Hazara 

Jhelum 

221,784 

15,248 

Kashmir 

Jhelum 

375,969 

861,596 

Chamba and Kashmir 

Chenab 

67,780 

1,468,818 

Chamba 

Ravi 

4,236 

238,344 

Kulu 

Beas 

8,994 

155,383 

Seraj 

Sutlej 

1,300 

37,413 

Bashahr 

Sutlej 

41,813 

280,288 

Chakrata 

Jumna 

— 

540,937 

Jabbal 

Jumna 

— 

242,616 

Foreign imports 

Beas 

— 

12,017 

>> 

Sutlej 

— 

178,149 


Total 

1,425,386 

4,032,251 


Grand Total 5,457,637 c. ft. 


The timber is extracted from the forest, often far away in the Himalaya, and is 
brought down to the floating streams with the help of slides, rope-ways, tramlines 
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in, when sawn into sleepers, on mules or on men’s backs. It is then floate 
out to the Plains and collected at depots on the main rivers, which are generally 
at points where the railway crosses the river, such as at Jagadhri, Dhilwan, Jhelum, 
&c. Gamble remarks that conversion is very wasteful and mentions that as long 
ago as 1841, Capt. Gerard, writing on the same subject, was forcibly struck by 
the waste which took place when converting this valuable timber. Matters have 
no doubt improved since 1841, but in 1926 there was considerable room for further 
improvement, especially when conversion takes place in the forest. A very con¬ 
siderable portion of the timber which comes down the Indus and Jhelum, and to 
a less extent that floated down the Chenab and Sutlej rivers, is extracted as logs; 
owing to the rapids and falls in the Jumna, as also to the long leads from the forest, 
all material coming down this river is floated out as sleepers or scantlings. 

General Characteristics of the Wood. Sapwood white, narrow to medium 
wide; heartwood light yellowish-brown, turning yellowish-brown and at length 
brown on exposure, with inconspicuous darker striae (r) or mottling (t) along the 
grain denoting growth increments and not infrequently with somewhat broader 
and more conspicuous, unevenly spaced brown lines occasioned by tangential rows 
of traumatic longitudinal resin canals; dull, oily and hence very durable, strongly 
and characteristically scented, with a characteristic taste, light (sp. gr. 0*54), 
straight- and fairly even-grained, medium fine-textured. 


Description of the Wood : 

Growth rings distinct, delineated by a narrow, somewhat darker band of denser 
summerwood, very variable in width according to site, age, and position in the tree, 
7-30 per inch. 

Tracheids medium fine (pc), arranged in definite radial rows, 1-4-4*7 (av. 3-4) mm. in 
length, with maximum tangential diameter of 40- 53 p, without tertiary spirals; spring- 
wood tracheids variable in size in the transverse section, squarish to rectangular or some¬ 
what hexagonal, with walls 3-4 p in thickness; transition from springwood to summer- 
wood gradual; summerwood tracheids rectangular to somewhat hexagonal in the early 
summerwood, becoming tabular and progressively thicker-walled toward the outer 
margin of the ring, with walls 6-10 p in thickness; bordered pits in one row on the radial 
walls of the tracheids or in part biseriate toward the tips of the springwood tracheids; 
tangential pi tting present in the last few rows of summerwood tracheids, the pits uniseriate 
and much smaller than those on the radial walls. 

Parenchyma extremely sparse, restricted to occasional cells on the outer face of the 
summerwood (terminal); cells narrowly rectangular to tabular, tangentially orientated, 
inserted in the radial rows of tracheids, with maximum diameter of 35-40 p, with proto¬ 
plasts in the sapwood. 

Bays not distinct with the naked eye, very fine, unequally distributed ( x ), 5-9 p*r 
mm.,uniseriateorrarely with paired cells or biseriate through the body of the ray,17-23/x 
(the uniseriate) wide, 1-43 (av. 17) cells and up to 700 plus p in height, very rarely 
appreciably thickened through the central portion and then bearing a traumatic trans¬ 
verse canal resembling transverse canals of the normal type; ray tracheids confined 
to a horizontal row on the margins of the ray, non-dentate, with small, orbicular, bor¬ 
dered pits leading laterally to the longitudinal tracheids; ray parenchyma making up the 
body of the ray, strongly pitted, the pits leading laterally to the longitudinal springwood 
tracheids 2—4 per ray crossing, orbicular to oval, smaller than those between the ray 
tracheids and longitudinal tracheids, and semi-bordered with lenticular oblique orifices; 
ray parenchyma with protoplasts in the sapwood, the ray tracheids empty. 
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^■yJesin canals of the normal type wanting; traumatic canals frequently present 
ongitudinal and transverse; (a) traumatic longitudinal canals not uncommon, schizo- 
geneous, in a uniseriate tangential row (x) in the body of the ring; in the transverse sec¬ 
tion the rows of longitudinal canals appear as brown lines with the naked eye which are 
spaced at frequent or wide intervals and extend for some distance along the ring; the 
canals frequently anastomose in the tangential plane and their length is hence indefinite; 
epithelium forming a 1-2 seriate sheath, the cells thick-walled and pitted; canal orifices 
rounded hut of ragged contour, generally somewhat flattened, the long diameter radial 
and up to 100 plus jx ; ( b) traumatic transverse canals similar to but much less frequent 
than those of the longitudinal type, solitary, inserted in rays which in consequence are 
greatly enlarged through the central portion; epithelium as above; orifices (t) oval to 
broadly lenticular, longitudinally aligned. 

Summary. An oily, strongly and characteristically scented, light, straight and fairly 
even-grained, medium fine-textured, yellowish-brown to brown wood; seasons without 
difficulty and works easily under tools; does not polish well owing to the oil in the wood; 
featured anatomically by distinct growth rings delineated by a darker band of denser 
summerwood, medium fine tracheids with bordered pits in one row on their radial walls 
or the pits occasionally paired towards the ends of the springwood tracheids, tangential 
pitting on the last few rows of summerwood tracheids, ray crossings in the springwood 
with 2-4 orbicular to oval, semi-bordered pits with lenticular oblique orifices, uniseriate 
or partially biseriate rays with a single row of even-walled tracheids on the upper and 
lower margins, and often by longitudinal and transverse traumatic resin canals, the 
former more abundant and aligned in tangential, uniseriate rows *, one of the most durable 
of the Indian woods (in a class with teak and sal) and, with those species, one of the most 
important timbers of northern India; a timber of the first class; the deodar tree is occasion¬ 
ally grown in western Europe for ornamental purposes. 

Material. Gamble Specimens, Nos. 616, 5725; Hand Specimen, source unknown, 
No. 969. 

Mechanical Properties. Wt. at 12 per cent, moisture content 35 lb. per 
c. ft. Comprehensive tests have been carried out by L. N. Seaman at the Forest 
Research Institute, Dehra Dun, on clear specimens, that is, pieces free from 
defects and with straight grain, the material having been obtained from the Punjab. 
The results were as follows: 



Condition . 

Sp. gr., 
oven 
dried. 

Moisture 
content. 

Shrinkage. 

Static bending. 

F. S. 
at 

E.L. 

Mod. of 
Rupture. 

M.ofE. 

in 

1,000 lb. 

Work 

to 

E.L. 

Radial. 

Tangential. 



per cent. 

per cent. 

per cent. 





Green 

0-468 

44-7 

3-6 

5-2 

5,145 

8,670 

1,348 

112 

Air-dried 

0*497 

16-9 

,, 

,, 

6,555 

10,540 

1,453 

2-44 

Kiln-seasoned 

0-491 

7-6 

.. 

.. 

10,195 

13,160 

1,694 

3-38 



Impact bending. 

Compression parallel to grain. 




M.ofE. 



Max. 

M.ofE. 


F. S. 

Max. 

in 

Work 

F. S. 

comp. 

in 

Condition. 

at E. L. 

drop. 

1,000 lb. 

to E. L. 

at E. L. 

strain. 

1,000 lb. 

Green 

12,100 

20" 

1,436 

5-67 

3,035 

4,445 

1,413 

Air-dried 

15,790 

18" 

2,039 

6*90 

4,345 

6,130 

1,518 

Kiln-dried 

13,275 

20" 

2,164 

4-50 

6,525 

8,945 

2,049 


Note. —E. L. = Elastic Limit; F. S. *= Fibre Stress ; M. of E. » Modulus of Elasticity. 
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Condition. 

Compression 
perpendicular 
to grain. 

E. 8m at E. Ij. 

Hardness. 

Shear. 

Tension. 

Radial. 

Tangential. 

End. 

Radial. 

Tangential. 

Radial. 

Tangential. 

Green 

665 

555 

585 

725 

810 

1,015 

235 

366 

Air-dried 

880 

670 

750 

985 

1,065 

1,225 

355 

320 

Kiln-dried 

1,305 

860 

895 

1,190 

900 

775 

255 

350 


Note .—E. L. = Elastic Limit; F. S. = Fibre Stress ; M. of E. = Modulus of Elasticity. 

From tests on structural sizes carried out on various species of timber, L. N. Sea¬ 
man has worked out the Allowable Working Stresses for Standard Grade (No. 2 
Structural), which for deodar are as follows: 


AU grades , 
Modulus of 
Elasticity , 
1,000 lb. per 
sq. in., all 
situations. 

Bending , extreme 
fibre stress. 

Shear. 

Compression. 

Hori¬ 

zontal. 

Along 

grain. 

Parallel 
to grain. 

Perpendicular 
to grain. 

Indoors , 
lb. per sq. in. 

Out of doors , 
lb. per sq. in. 

g.g 

1 8* 

^ £ 

1 

i £ 

•i i 
s . 

PS 

J 

1 8* 

■"2 | 
ss ^ 

^ 58 

Indoors , 

lb. per sq. in. 

: 

l.g 
1 S’ 

n 

OsS 

g.g 

1 sr 

Indoors , 

lb. per sq. in. 

JO .g 
1 $ 
n 

£.g 
1 ^ 

1,348 

1,440 

1,235 

1,020 

90 

130 

1 1,110 

{ 990 

1 810 

380 

295 

240 


The grading rules applicable to the figures, as also details as to their use, may be 
found in Ind. For. Rec., xii, pt. iii, of 1926. 

Seasoning. The timber seasons well: it is only necessary to examine a number 
of recently seasoned sleepers to see that splitting and warping are not common 
defects, except in badly grown material, which is rare, or when the heart occurs 
near the centre of the sleeper. Then again, sleepers in the line when approaching 
the end of their life are not noticeably split, the reason for rejection being generally 
enlargement of the spike-hole or rail-cut or both. There is a tendency to warp in 
very broad sections or in boards cut very thin; of the three 6 ft. long specimen 
planks in the Wood Museum at Dehra Dun, Varying from 3 ft. 5 in. to 3 ft. 10 in. 
in breadth, one is seriously warped, while the other two are slightly warped. Con¬ 
traction during seasoning is not severe, amounting to 3-6 per cent, on the radial 
and 5-2 per cent, on the tangential cut, as compared with 5-4 per cent, and 7-1 per 
cent, for Finns longifolia timber. No detailed experiments have been carried out 
by the Forest Research Institute, Dehra Dun, to ascertain the best method of air¬ 
seasoning deodar, but as in some localities, such as Jaunsar, the logs are converted 
practically green in the forests, and in others the logs are floated out and converted, 
seasoned or partly so, to the Plains, and as both methods give satisfactory results, 
it would appear immaterial which method of seasoning is adopted. S. Fitzgerald 
found that deodar timber kiln-seasoned without difficulty. 

Durability and Adaptability to Treatment. The most durable conifer 
wood of the Himalaya, though that of Cupressustorulosa runs it very close. Stewart, 
quoted by Gamble, mentions the pillars in a mosque at Srinagar in Kashmir which 
after 476 years were quite sound. The average life of sleepers in an untreated state 
may be put at 14 to 15 years, and in exceptional cases at 18 to 20 years; the heart- 
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is rarely attacked by white ants and not often by fungus, on the other ham 
the sapwood is readily attacked by white ants. It is surprising how durable deodar is 
when in contact with the ground or subjected to wet conditions; Gamble mentions 
having unearthed a dry fallen tree, 90 ft. long and over 7 ft. in diameter at the base, 
which he says had been there for over 100 years, and which produced 460 sound 
metre-gauge sleepers. The railway engineers requested the research officer at 
Dehra Dun in 1914 to creosote 50 B.G. sleepers as an experiment, which work was 
carried out in open tanks and 3 lb. per c. ft. introduced. The sleepers were laid in 
the line and after 15 years 33 were in very good condition, 14 were approaching 
the end of their life and 3 have been rejected. ( Ivd . For . i?ec., vi, pt. iv, 60 and 
For, Bui. No. 74 (Econ. Series) of 1931). It is very doubtful whether treatment 
will increase the life of deodar sleepers, as they generally fail through mechanical 
defects and not through white ant and fungus attack. 

Wobbling Qualities. It is easy to saw, either by hand or on a saw bench, and 
is equally easy to work and machine. It finishes to a moderate, somewhat dull 
surface, and when freshly cut is oily to the touch. It cannot be effectively wax- 
finished and takes varnish only moderately well, not nearly so well as the 
timbers of Pinus excelsa and Pinus Kliasya . 

Uses, Present and Prospective. The most important use to which deodar 
is put is for sleepers; as an example it may be stated that the North Western Rail¬ 
way alone purchased 878,930 in 1922-3 and 825,000 in 1923-4. Next in impor¬ 
tance is its use for building, both in the Hills and in the Plains, chiefly as beams, 
posts, rafters, and door and window frames. It has a strong odour which is not 
unpleasant in the open air, but which is rather oppressive indoors; another dis¬ 
advantage in its use for indoor work is that the oily nature of the wood tends to 
collect dust on the surface and for this reason the timbers of Pinus excelsa and 
Gupressus torulosa are preferred for such purposes. Deodar is also used for bridge 
construction, as shingles, for which purpose it lasts foi^20 to 25 years or more, and 
in the higher hills as boards for roofing and for building. The Gun Carriage Factory 
at Jubbulpore use annually some 10,000 c. ft. for boxes and other purposes, while 
the Carriage and Wagon Works of the Oudh and Rohilkhand Railway at Lucknow 
use considerable quantities for third-class railway carriages, for packing cases and 
for wheel-box screens. It is used for brush stocks in Cawnpore, frames and 
bottoms of carts and carriages in the Punjab, and for broad carving in North 
West India. It was tested for crutches in the War, but found to be too brittle; on 
the other hand it was extensively used for splints. It has on several occasions 
been tried for pencil-making but is too tough for that purpose. Together with teak 
and sal, deodar is undoubtedly one of the three most valuable Indian timbers. 


PICEA, Link 

References. Brandis, Ind. Trees, 692-693; Hooker, FI. Br. Ind., v. 653-654; 
Kanehira, Anat. Char. Form. Woods, 238; Kanehira, Iden. Imp. Jap. Woods, 79-80; 
Chun, Chin. Econ. Trees, 15-20; Boulger, Wood, 275-279; Howard, Timb. World, 260- 
263; Piccioli, Teen. Legno, 20, 69, 89, 213, et al .; Stone, Timb. Com., 264-269; Winn, 
Timb. and their Uses, 26, 68, 104, 115; Hough, Amer. Woods, Part I, No. 20; Part IV, 
No. 100; Part VI, No. 149; Part X, No. 247; Part XI, No. 275; Koehler, Guidebook 
Iden. Woods Used Ties and Timbers, U.S. For. Pro. Lab. Bull. (1917), 65; Penhailow, 
North Amer. Gymnosperms, 281-291; Sargent, Woods of U.S. (1885), 126-129; Thom¬ 
son and Sifton, Resin Canals in the Canadian Spruce (Picea canadensis (Mill) B.S.P.>, 
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l Trans* Roy. Soc. London, Ser. B, vol. 214 (1925), 63-111; Engler u. Prantl, 2. AufL, 
xiii. 321-325. 

Size and General Distrib ution. Evergreen, pyramidal trees with scaly bark, 
whorled, twice or thrice ramified branches, spirally disposed, linear, usually 
4-sided leaves which are borne on a persistent peg-like stalk and extend out from 
all sides of the branches or appear 2-ranked by a twisting of those on the under side, 
monoecious, catkin-like, solitary flowers, the staminate yellow or red, axillary and 
consisting of many spirally arranged anthers, the ovulate terminal, green or purple 
and composed of numerous 2-ovuled,braeted scales, and ovoid to oblong-cylindrical, 
pendulous or spreading cones, which mature in one year and bear 2-winged 
seeds under each scale. The genus Picea includes 39 species, widely distributed 
in the cooler and temperate regions of the northern hemisphere, from the Arctic 
Circle to the high mountains of the warmer portions of the north temperate zone. 
Two spruces occur in the Himalaya, one in the western portion and a second farther 
to the east in Sikkim. The former is an Indian timber tree of the first class. 

Timber Species. 1 . P. Morinda , Link. 

General Features of the Wood. See under ‘species’. 

Remarks. See under ‘ species \ 


Picea Morinda, Link 
Syn. Picea Smithiana, Boiss. 

References. Gamble, Man. Ind. Timb., 716; Parker, For. FI. Punj., 541 
(P. Smithiana) ; Kanjilal, For. FI. U.P., 433; For. Bui. No. 69 (Econ. Series) of 1926; 
Brown, H., An Elem. Man. Ind. Wood Tech. (1925), Plate facing p. 83; Kanehira, Anat. 
Notes Ind. Woods, 21; Nordlinger, Querschnitte, Bd. vii (1876) (A. Smithiana) ; Pearson, 
Com. Guide For. Econ. Pro. Ind., 74; Troup, Silv. Ind. Trees, iii. 1143-1155; Troup, 
Ind. Woods and Uses, 208; Boulger, Wood, 277; Howard, Timb. World, 261; Piccioli, 
Teen. Legno, 213. 

Trade and Vernacular Names. Himalayan spruce. Vern. Punj. Kachal, 
rai, tos\ Kunawar, Raiang ; U.P. Jaunsar, Roi, rai ; Garhwal, Re, rhai , mo, 
morinda ; Kashmir, Kachal, re, riar . 

Habit and Distribution. A very large and tall tree which frequently reaches 
10 ft. in girth and 150 ft. in height. Gleadow measured several exceptionally large 
trees near Mundali in Jaunsar, which were from 176 ft. to 215 ft. in height with 
a girth of 19 ft. to 23 ft., while Troup measured a tree at Konainin the same district, 
200 ft. in height and 24 ft. in girth. When found in close forests the stem is often 
clear of branches up to 70 ft., but more often the stem, even of large trees, carries 
branches from 30 ft. and upwards. Found from Afghanistan eastwards to Kumaon 
and in the Karam Valley at 6,000 ft. to 11,000 ft. elevation. It is also found in 
the inner valleys of Sikkim and Bhutan. 

Supplies. Very large supplies are available but at present the demand is not 
great, though of recent years considerable numbers of sleepers have been purchased 
by the North Western Railway for creosoting. Spruce and silver fir are sold 
together indiscriminately, so that it is difficult to estimate the out-turn of each 
species separately. A conservative estimate puts the annual supply of both species 
at 2 million c. ft. and were a sustained demand to arise it could be increased to 
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Scale: one space = ^millimeter = 100 microns (/x) = ^ts mch 
(110X) 

Photomicrograph by H. P. Brown 
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8 million c. ft. The following are the approximate quantities of spruce and 
silver fir annually available were the market to be developed: 

Punjab and North West Frontier Province 1,500,000 c. ft. 

Jaunsar and Tehri-Garhwal 1,250,000 ,, 

Kashmir 5,000,000 „ 

Other Indian States 500,000 ,, 

8,250,000 

The quality of the wood has a direct bearing on the question of supplies. In large 
trees a dull red core may often be found, frequently of considerable diameter, 
which is of a different character to the white wood found surrounding it, or of that 
of smaller trees. As for a number of purposes this dull red wood is of no value, 
and is liable to become waterlogged while floating in the rivers, the total quantity 
available is appreciably diminished. In the past there has been a general idea that 
the white wood also becomes waterlogged and cannot be floated out, and this is 
no doubt the case if the pieces are launched in a semi-seasoned state; on the other 
hand, provided the timber is properly air-seasoned, the loss in floating is not 
serious. It has been pointed out that to store sleepers or boards in the forest for 
sufficiently long to allow the timber to season results in heavy loss through decay, 
but this can undoubtedly be overcome, provided moderate care is taken in stacking 
and protecting the sawn stock. 

General Characteristics of the Wood. White when first exposed, with 
faint darker striae (r) or mottling (t) denoting growth increments, turning greyish- 
brown and at length brown with age and the seasonal zones then much more 
prominent; true heartwood wanting, but in large trees the wood toward the centre 
and butt of the tree not infrequently dull red, the discoloration possibly resulting 
from the leaching into higher portions of the stem of pigments occasioned by 
fungal infection in the roots and root-crown; with a pearly lustre when first exposed 
but becoming dull with age, working smooth under tools, without characteristic 
odour or taste, very light to light (sp. gr. approx. 0*45), straight- and even-grained, 
medium fine- and quite even-textured. 


Description op the Wood: 

Growth rings distinct, delineated by a somewhat darker band of denser summerwood 
which becomes more distinct as the timber seasons, 8-16 per inch. 

Tracheitis medium fine (.r), arranged in definite radial rows, 1 *7-4*9 (av..3*3) mm. in 
length, with maximum tangential diameter of 40-55 /x, with very fine, close, inconspicuous 
tertiary spirals; springwood tracheids variable in size in the transverse section, squarish 
to somewhat hexagonal or occasionally rectangular and the radial diameter then generally 
surpassing the tangential, the walls 1-2 fi thick; tertiary spirals of springwood tracheids 
shallowly oblique, 4-6 g distant; transition from springwood to summerwood gradual; 
summerwood tracheids rectangular and tangentially orientated in the early summerwood, 
becoming tabular and thicker-walled towards the outer margin of the ring, with walls 
5-8 p in thickness, with less conspicuous and steeper tertiary spirals; bordered pits in one 
row on the radial walls of the tracheids or in part biseriate toward the tips of the spring- 
wood tracheids; tangential pitting present in the last few rows of summerwood tracheids, 
the pits uniseriate and much smaller than those on the radial walls. 

Parenchyma absent; the epithelial cells encircling the resin canals are not inteipreted 
as true longitudinal parenchyma. 
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:ys not distinct with the naked eye, very fine, unequally distributed (x), 5 9 
^uMu^with ray tracheids, of two sorts: (a) narrow rays much more numerous than the 
broader rays, uniseriate, 13-20 p wide, 2-22 (av. 7) cells and up to 215 plus p in height; 
(6) broader rays sparse, fusiform but otherwise comparable to the uniseriate rays, 40-50 p 
in width through the median portion, up to 280 plus p in height; ray tracheids strictly 
marginal, in 1-2 (mostly 1) horizontal rows, non-dentate, with small orbicular bordered 
pits leading laterally to the longitudinal tracheids; ray parenchyma making up the body 
of the ray, strongly pitted, the pits leading laterally to the longitudinal springwood 
tracheids 2-4 per ray crossing, oval to lenticular, smaller than those between the ray 
tracheids and longitudinal tracheids, and semi-bordered; ray parenchyma with proto¬ 
plasts in the sapwood and not infrequently some of the cells also bearing a number of 
crystals of variable size, the contents of these cells persisting into the heartwood; ray 
tracheids empty. 

Resin canals present, longitudinal and transverse, with thick-walled epithelium: 
(a) longitudinal canals very irregular in their distribution and frequently wanting entirely 
for long distances in a given ring, confined for the most part to the middle and outer 
portions of the ring, solitary or occasionally 2-several proximal in the tangential plane, 
0_4 p er mm. s ; epithelium forming a 1-several seriate sheath, the cells thick-walled and 
pitted; canal orifices variable in size, with tangential diameter up to 100 plus p; (b) trans¬ 
verse canals comparable to the longitudinal canals but smaller, solitary, inserted in the 
fusiform rays, 0-4 per mm. 2 ; epithelium forming a uniseriate sheath, the cells similar to 
those encircling the longitudinal canals; orifices 15-20 p in diameter. 

Summary. A very light to light, straight- and even-grained, medium fine- and quite 
even-textured, white or, after long exposure, greyish-brown or brown wood; without 
true heartwood but often with a false red heartwood; less resinous and more even-grained 
than the Indian pines; works readily under tools but not durable, especially if exposed; 
featured anatomically by distinct growth rings delineated by a somewhat darker band 
of denser summerwood, longitudinal and transverse resin canals with thick-walled 
epithelium, medium fine tracheids with 1-2 (mostly 1) seriate pits on the radial walls 
and the tracheids of the late summerwood with tangential pitting in addition, and 
narrow and fusiform (f)wood rays with l-2rows of marginal, even-margined ray tracheids, 
the fusiform rays with transverse resin canals; a timber of the first class. 

Material. Gamble Specimen, No. 5726; Hand Specimen, source unknown. No. 525. 


Mechanical Properties. Wt. at 12 per cent, moisture content 29 lb. per c. ft. 
Tests on clear specimens carried out by L. N. Seaman, at the Forest Research 
Institute, Dehra Dun, gave the following results: 


Moisture 
percentage 
of might of 
oven dry wood. 

Weight, 
lb. per c. ft. at 
13*9 per cent . 
moisture content. 

Shrinkage percentage 
of size , green. 

Transverse strength, in lb. per sq. in. 

Strength at 
elastic limit. 

Breaking 

strength. 

Modulus of 
elasticity or 
Young’s Modulus . 

Radial. 

Tangential. 

13-9 

29 

43 

74 

6,395 

9,940 

1,571,000 


Impact bending , 
strength at 
elastic limit , in 
lb. per sq. in. 

Compression parallel to grain. 

Crushing at right 
angles to grain at 
elastic limit, in 
lb. per sq. in. 

Hardness , 
in lb. per 
impression. 

Shear, average 
of radial and 
tangential , in 
lb. per sq. in. 

At elastic 
limit , in 
lb. per sq. in. 

At breaking, in 
lb. per sq. in. 

Side. 

End. 

12,855 

5,185 

5,865 

890 

545 

880 

1,140 
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( Seaman also carried out a series of tests on constructional-size specimi 
m which he calculated the Allowable Working Stresses for Standard Grade, 
No. 2 Structural, which he gives as follows: 



Locality. 

AU grades, 
M. of E. 
1,000 lb. 
sq. in. for 
all situations. 

Bending. 

Extreme fibre stress. 

Shear. 

Horizontal. 
All positions, 
lb. per sq. in. 

Along grain. 
AU positions, 
lb. per sq. in. 

Indoors, 
lb. per sq. in. 

Out of doors, 
lb. per sq. in. 

| In wet places, 
lb. per sq. in. 

Punjab 

1,244 

1,060 

900 

740 

65 

90 


Compression. 


Parallel to grain. 

Perpendicular to grain. 

Weight per c. ft. 

ffT 1 V /»/)//)/ 

Indoors 
lb. per sq. in. 

Out of doors, 
lb. per sq. in. 

In wet places, 
lb. per sq. in. 

Indoors , 
lb. per sq. in. 

Out of doors, 
lb. per sq. in. 

In wet places, 
lb. per sq. in. 

III Xju JJti Co/Wt 

moisture content, 
lb. per c. ft. 

740 

650 

540 

255 

200 

165 

29 


In For. Bui. No. 69 of 1926, in which the tests are reviewed in detail, comparisons 
are made with deodar, from which it may be seen that, as a beam, spruce is put at 
26 per cent, below deodar in transverse strength and 20 per cent, below it in 
compression, as a strut. It is of even greater interest to compare spruce timber 
with that of Himalayan silver fir, the figures for spruce being as much as 15 per 
cent, below those for silver fir when used as a beam, as a post and in hardness. 
The popular idea is probably the reverse, though in actual quality it is, if anything 
superior to silver fir. 

Seasoning. The timber seasons well and does not warp or twist to any extent; 
however it develops fine long, though not numerous, splits if exposed in a green 
state to direct sun rays. The logs should be converted as soon after felling as 
possible and the material open-stacked and skidded well off the ground to prevent 
decay, which is a greater danger than seasoning defects. 

Durability and Adaptability to Treatment. Not at all durable in the open, 
moderately so under cover. It is difficult to treat with an antiseptic, as even under 
200 lb. pressure for upwards of 4 hours it does not absorb more than 6 lb. per c. ft. 
This results in a fair end penetration, but the lateral penetration does not exceed 
Experiments were tried on a limited scale at Dehra Dun by incising the sleepers 
before treatment, which resulted in much deeper lateral penetration. The North 
Western Railway, during 1922-3 and onwards, treated a large number of spruce 
and silver-fir sleepers with creosote, but it will take a number of years before the life 
of such treated sleepers can be determined. I [Pearson] always doubted the wisdom 
of treating so many spruce and silver-fir sleepers before knowing how they would 
behave, not only as regards their capacity to withstand white ant and fungus 
attack, but more especially with respect to their strength qualities. 

Working Qualities. It is easy to saw and machine, and in this respect is 
very similar to European spruce; the difficulty is that the timber often contains 
numerous, and, not infrequently, large knots. It takes varnish well, but darkens 
considerably on exposure. 

Uses, Present and Prospective. It is used for house building as planks, for 
ceilings and floors, and general fittings, but it cannot be said to be popular in 
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ies where more suitable woods are readily available. It is also used 
“"packing cases, tea boxes, water troughs, and as rough furniture. It is said to be 
unsuitable for matches, but good for match boxes. It yields a good pulp, but in 
this connexion the prospects of starting a chemical pulp factory are not promising, 
as the number of knots ia a serious difficulty, while the red-coloured wood from 
older trees cannot be bleached and would have to be left to rot in the forests. 
Against the idea of manufacturing mechanical pulp in or near the forest, using 
water power, is the question of extraction of the pulp from the hills. A trial on a 
large scale is now being given to spruce as a treated sleeper, the results of which 
will be anxiously awaited by interested foresters. It is probably worth while testing 
both spruce and silver fir for ply-wood, as, in the manufacture of three-ply, at 
least one-third of the ply may be to a certain extent faulty and used for the inner 
layers, while, provided the knots are tight and not very large, a certain percentage 
is permissible in the outer boards. A difficulty which might arise in this connexion 
is the damage such knots might do to the knife-cutters of a rotary machine, and it 
might be found necessary to cut out large knots, which would result in considerable 
waste. The more intensive utilization of spruce is well worth consideration,when 
taking into consideration the large supplies which are available. 

ABIES, Juss. 

References. Brandis, Ind. Trees, 691-692; Gamble, Man. Ind. Timb., 718-720; 
Hooker, FI. Br. Ind., v. 654-655; Kanehira, Anat. Char. Form. Woods, 232; Kanehira, 
Iden. Imp. Jap. Woods, 74-75; Chun, Chin. Econ. Trees, 24-30; Saint-I^urent, Etudes 
sur les Caracteres Anatomiques des Bois d’Algerie, Bull. Stat. Recher. For. du Nord 
d’Afrique, Tome 1,7 e fasc. (1926), 244; Boulger, Wood, 100, 174-175,277 9 etal; Howard, 
Timb. World, 84, 211, 262; Piccioli, Teen. Legno, 132, 199, 221-222, et al .; Winn, Timb. 
and their Uses, 55, 67,102, 114; Brown, Atlas Com. Woods U.S. (1928), PL 14; Hough, 
Amer. Woods, Part I, No. 22; Part VII, Nos. 173, 174; Part IX, No. 224, 225; Part X, 
Nos. 248, 249; Part XII, No. 300; Koehler, Guidebook Idea. Woods Used Ties and Timb., 
U.S. For. Pro. Lab. Bull. (1917), 68-69; Penhallow, North American Gymnosperms, 
253-265; Record, Timb. Trop. Amer., 96; Engler u. Prantl, 2. AufL, xiii. 312-318. 


Size and Genebal Distbibution. Evergreen, pyramidal trees with bark con¬ 
taining numerous resin vesicles, wide spreading branches in remote, 4-5 branched 
whorls, spirally arranged* but often 2-ranked, linear, sessile leaves which leave a 
circular scar as they fall, axillary, monoecious, catkin-like flowers, the staminate 
yellow or red and pendant from the branches above the middle of the tree, the 
ovulate yellowish-green or purplish, upright, and borne only on the topmost 
branches of the tree, and upright, ovoid or oblong-cylindrical cones which 
mature in one year and bear 2 winged seeds under each scale. About 36 species 
are included in this genus, widely distributed in the temperate regions of the north 
temperate zone and ranging southward to Guatemala in Central America, and to 
Northern Africa and the Himalaya in the Old World. Two or possibly three species 
of Abies occur within the range of this Manual, one of which is a timber tree of the 
first class. The wood of the firs is pale and usually brittle and is, in general, inferior 
to that of spruce. Many species are grown as ornamentals. 

Timber Species. 1 .A. Pindrow, Spach. 

Genebal Featubes of the Wood. See under ‘species’. 

Remabks. See under ‘species’. 


miST/fy 


CONIFERAE 



<9L 


Abies Pindrow, Spach 

References. Gamble, Man. Ind. Timb., 719; Parker, For. FI. Punj., M2; Kanjilal, 
For. FL U.P., 435; For. Bui. No. 69 (Econ. Series) of 1926; Brown, H., An Elem. Man. 
Ind. Wood Tech. (1926), Plate facing p. 83; Nordlinger, Querschnitte, vii (1876); Pearson, 
Com. Guide For. Econ. Pro. Ind., 9; Troup, Silv. Ind. Trees, iii. 1133-1142; Troup, Ind. 
Woods and Uses, 57. 

Trade and Vernacular Names. Himalayan silver fir. Vern. Punj. 
Rewar, rewari, paludar, rai , tos; Kunawar, Span , krok ; U.P. Jaunsar, Morinda ; 
Kumaon, Ragha , rao ragha , ransla ; Kashmir, Radar , tung, drewar . 

Habit and Distribution. A large, lofty tree, with a narrow cylindrical crown 
and long straight stem. Trees may be found of great size; Gleadow measured a 
number in the Mandali Forest, Jaunsar, which were from 19 ft. to 26 ft. in girth, 
and varying from 188 ft. to 206 ft. in height. The average girth of trees in a 
mature forest may be anything from 8 ft. to 14 ft. and only occasionally can larger 
trees be seen. Found from Afghanistan to Nepal, in the outer Himalaya, from 
7,000 to 10,000 ft. elevation, either in pure forests, or more commonly associated 
with spruce, deodar, blue pine, and'oaks. Parker points out that though the pure 
silver-fir forests are not so extensive as the mixed forests, they are generally more 
accessible and are consequently easier to work. 

Supplies. Very large supplies are available, while the demand is far below the 
annual yield. Silver fir is sold together with spruce, and for marketing purposes 
they are classed as one species. A conservative estimate puts the annual quantity 
procurable from the different localities at 8 million c. ft., of which If million would 
come from the Punjab and the North West Frontier Province, If million c. ft. 
from Jaunsar, 5 million c. ft. from Kashmir, and the balance from other Indian 
States. Were a demand for so large’a quantity to arise the total amount could not 
be supplied at once, but would have to be worked up to gradually by organizing 
labour and developing extraction. The remarks made under spruce on floating 
apply with equal force to silver fir. The future demand is undoubtedly largely 
bound up with the question as to whether treated sleepers of these species are 
suitable or not for that purpose. 

General Characteristics of the Wood. White when first exposed, turning 
light brown with age, with darker, rather broad striae (r) or mottling (t) along the 
grain which become more accentuated as the wood darkens; heartwood not 
distinct; quite lustrous at first but becoming dull with age, working smooth under 
tools, without characteristic odour or taste, very light (sp. gr. approx. 0*42), softer 
than Ricen Morinda , Link., and the springwood tissue as it comes from the tree 
often spongy, straight- and fairly even-grained, medium-textured (coarser than 
spruce). 

Description of the Wood: 

Growth rings distinct, delineated by a fairly broad, somewhat darker band of summer- 
wood, 7-13 per inch (in general somewhat faster growing than spruce). 

Tracheids medium-sized (#), arranged in definite radial rows, 1-6-5-5 (av. 3*9) mm. 
in length, with maximum tangential diameter of 50-60 /x, without tertiary spirals; spring- 
wood tracheids somewhat variable in size in the transverse section, squarish to rectangular 
(then radially aligned) or somewhat hexagonal, with walls 2-3 /x in thickness; transition 
from springwood to summerwood gradual, the latter generally fairly broad; summerwood 
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uufids rectangular and tangentially orientated in the early summerwood, beco „ 
u«oular and progressively thicker-walled toward the outer margin of the ring, with walls 
4-7 n in tTiinlmeiBB ; bordered pits in one row on the radial walls of the tracheids or in part 
biseriate toward the tips of the springwood tracheids; tangential pitting present in the 
last few rows of summerwood tracheids, the pits smaller and much less numerous than 
those on the radial walls. 

Parenchyma extremely sparse, restricted to occasional cells on the outer face of the 
summerwood (terminal); cells narrowly rectangular to tabular, tangentially orientated, 
inserted in the radial rows of tracheids, with maximum diameter of 40-47 p. 

Rays not distinct with the naked eye, very fine, unevenly distributed (as), 4-7 per 
mm., uniseriate or very rarely with paired cells, 13—17 y, (the uniseriate) wide, 1-21 (av. 7) 
cells and up to 360 plus p in height; ray tracheids wanting, the rays consisting pntirely of 
ray parenchyma; ray parenchyma strongly pitted, the pits leading laterally to the longi¬ 
tudinal springwood tracheids 2-5 per ray crossing, orbicular or nearly so, with very 
narrow semi-border and wide, rounded orifice; protoplasts present in the ray parenchyma 
inthesapwood. 

Resin canals of the normal type wanting; traumatic canals not observed but not 
uncommon in other species of this genus. 

Remarks. A very light, straight- and fairly even-grained, medium-textured, white 
or light brown wood; seasons without warping or twisting, but subject to long surface 
cracks after conversion if the surface is not protected; works very readily under tools; 
not durable; featured anatomically by distinct growth rings delineated by a fairly 
broad, somewhat darker band of summerwood, a gradual transition from springwood to 
summerwood, medium-sized tracheids with bordered pits in one row on the radial walls 
or in part biseriate toward the tips of the springwood tracheids, tangential pitting on 
the last few rows of summerwood tracheids, ray crossings in the springwood with 2-5 
orbicular or nearly orbicular pits with very narrow semi-border and wide, rounded orifices, 
and uniseriate rays (very rarely with paired cells) consisting entirely of ray parenchyma; 
comparable to and indiscriminately mixed with spruce, but softer and slightly coarser- 
textured, without normal resin canals and without tracheids in the rays; a timber of the 
fixsi} class 

Material. Gamble Specimen, No. 5727; Hand Specimen, source unknown, nonumber. 

Mechanical Properties. Wt. at 12 per cent, moisture content 27 lb. per c. ft. 
Tests on clear specimens have recently been carried out by L. N. Seaman at the 
Forest Research Institute, Dehra Dun, with'the following results: 


Moisture 
percentage 
of weight of 
oven dry wood . 

Weight, 
lb. per c.ft. 
at 12*8 per cent, 
moisture content. 

Shrinkage percentage 
of size , green. 

Transverse strength , in lb. per sq. in. 

Strength at 
elastic limit. 

Breaking 

strength. 

Modulus of 
elasticity or 
Young's modulus . 

Radial. 

Tangential. 

12*8 

33 

3*6 

80 

7,455 

11,725 

1,631,000 

* 


Impact bending , 
strength at 
elastic limit , in 
lb. per sq. in. 

Compression, parallel to grain. 

Crushing at right 
angles to grain at 
elastic limit , in 
lb. per sq. in. 

Hardness , 
in lb. per 
impression. 

Shear , average 
of radial aiid 
tangential , in 
lb. per sq. in. 

At elastic 
limit , in 
lb. per sq. in. 

At breaking, in 
lb. per sq. in. 

Side. 

End. 

14,270 

5,710 

7,045 

1,065 

820 

1,115 

1,130 


L. N. Seaman also carried out tests on structural-sized specimens, from which 
he prepared tables on Allowable Working Stresses for Standard Grade No. 2, 
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grading rules for which are given in Forest Bulletin 
Series) of 1926. The figures deduced from the tests are as follows: 


Locality. 

All grades , 

M. of E. 
1,000 lb. 
per sq. in. for 
all situations. 

Bending. 

Shear. 

Eodreme fibre stress. 

Horizontal. 
AH situations , 
lb. per sq. in. 

Along grain . 
All situations, 
lb. per sq. in. 

Indoors , 
lb. per sq. in. 

Out of doors , 
lb. per sq. in. 

Wet places, 
lb. per sq. in. 

Punjab 

1,451 

1,300 

1,110 

020 

80 

115 

Compression . 

Weight per c. ft. 
at 12 per cent, 
moisture content. 

PcvraUel to grain. 

Perpendicular to grain. 

Indoors, 
lb . per sq. in. 

Out of doors, 
lb. per sq. in. 

Wet places, 
lb. per sq. in. 

Indoors , 
lb. per sq. in. 

Out #f doors, 
lb, per sq. in. 

Wet places, 
lb. per sq. in. 

920 

820 

670 

320 1 

250 

205 

33 


As a beam silver fir is 10 per cent, less strong than deodar and as much as .15 per 
cent, stronger than spruce. As a poet or stmt it is within 6 per cent, as strong as 
deodar and 15 per cent, stronger than spruce, and in hardness 15 per cent, below 
deodar and 15 per cent, above spruce. L. N. Seaman remarks that both the Hima¬ 
layan silver fir and spruce are somewhat stronger than the spruces and firs already 
tested in Canada and the United States. 

Seasoning. The timber seasons well, without warping or twisting, but develops 
long and often serious cracks if care is not taken after conversion. The logs do not 
split excessively, though green conversion is generally the rule, from which it 
would appear that that method has been found to give the best results and is at 
the same time probably adopted to prevent rot setting in, as the logs would have 
to be left lying in the forest for a considerable time before extraction was possible 
in the floating season. S. Fitzgerald found that the timber kiln-seasoned satis¬ 
factorily, and that surface cracking was negligible. 

Durability and Adaptability to Treatment. Perishable if left in the open, 
moderately durable under cover. Like spruce it is difficult to treat antiseptically 
and not more than 5 lb. per c. ft. can be introduced under a 200-lb. pressure applied 
for several hours. The only satisfactory way of treating this timber is to use an 
incision machine, and possibly even better results could be obtained by following 
this by a long period of boiling under vacuum, and then to subject the sleepers to 
a hi gh pressure for a relatively short period. Together with spruce sleepers, the 
North Western Railway is treating a large number of silver-fir sleepers by the 
straight process at Dhilwan on the Beas river. 1 The life of these sleepers is as yet 
unknown and it will be interesting to see whether the harder and stronger silver 
fir lasts longer than the spruce, as their life is, undoubtedly, more dependent on the 
mechanical than on the physical properties of the timbers. 

Working Qualities. Like Himalayan and European spruce, Himalayan silver 
fir is very easy to saw and work, and in this connexion the knots are the more 
difficult problem, not the wood. 

Uses, Present and Prospective. It is not in great demand, but is used for 
planking, as ceiling and floor boards, for boxes, shingles, and water troughs. It 

1 It is understood that inoised sleepers are now being antiseptically treated. 
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has of recent years been in considerable demand for sleepers, after treatment. 
Sindall states that it is suitable for paper pulp; as to the possibilities of working 
this timber for that purpose, the remarks made on spruce may be consulted. It 
was passed by the Bihar Opium Factory as suitable for opium chests, and by a 
brush factory for packing cases. Experiments should be carried out to ascertain 
its possible use for ply-wood. The large quantities available make it imperative 
that further research should be carried out to develop markets for this timber. 
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CLASSIFICATION OF TIMBEFvS ACCORDING TO USES 
1. CONSTRUCTION AND GENERAL CARPENTRY 


Abies Pindrow, Himalayan silver fir, planking, as ceiling and floor boards. 
Acacia arabica, Babul, much used in Sind for posts, beams, and boards. 

Acacia Catechu, Cutch, posts, much in demand. 

Acacia ferruginea, Kanti, posts and beams. 

Acer pictum, Himalayan maple, boards and scantlings. 

Acrocarpus fraxinifolius, Mundani, boards and planking. 

Adina cordifolia, Haldu, boarding and in Madras as house posts in the round. In 
Tharrawaddy, Burma, as tongued and grooved planks, and in Gujarat as door 
and window frames. 

Aegle Marmelos, posts. 

Albizzia Lebbek, Kokko, a good construction timber, for beams, rafters, scantlings, 

and planks. , 

Albizzia odoratissima, Black siris, a sound building timber, much m demand on 

the Malabar Coast. 

Albizzia procera, White siris, construction, as posts, beams, scantlings, planks, 
and boards: in bridge construction. 

Altingia excdsa, Jutili, commonly used for internal construction. 

Amoora Rohituka, Amoora, an excellent construction timber, for roofing and 
carcasing. 

Anogeisms latifolia. Axle wood, chiefly as posts. 

Anogeissus pendula, posts and rafters in the round. 

Anthocephalus Cadamba, Kadam, boarding. 

Artocarpus Chaplasha, Chaplash, beams, wall plates, scantlings, door and 

window frames, and planking. ' 

Artocarpus hirmta, Aini, much prized for building, as beams, rafters, and boards: 

for window and door frames and ceiling boards. 

Artocarpus Lakoocha, Lakooch, house building, as beams, posts, rafters, and 

scantlings. 

Bassia latifolia, door and window frames especially posts and beams: bridge 


piles. 

Bassia longifolia, beams and posts in bridge construction. 

Benya Ammonilla, Trincomalee wood, beams, scantlings, and posts. 

Bischofia javanica, Bishop wood, a good class building and construction timber. 

Bombax insigne, Didu, match boarding. , 

Bombax maMaricum, Semul, match boarding, not durable unless painted or 

treated. , 

Bridelia retusa, in fair demand for building as rafters, posts, and floor boards. 
Bruguiera gymnorhiza, heavy construction, as beams, posts, and door frames: in 

the Andamans as round posts. . , 

Bucklandia populnea, Pipli, general carpentry: in Darjeeling for door and window 
frames, and to a less extent for beams and planking, A sound timber. 
Calophyllum polycttithuwi , bouse posts, beams, and rafters. 
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^JphyUum spectabile, Lalchini, planking, rafters, and joinery work. 

Calophylhim tomenJtosum, Poon, ceiling boards, rafters, planking, and in bridge 
building. 

Ganarium euphyllum, White dhup, a fair plank wood, if carefully seasoned. 

Cardlia lucida, Carallia, posts and planks: suggested for flooring, parqueting, 
staircases, &c. 

Carapa moluccensis, Pussur, planking, in Burma. 

Ca.re.ya arborea, posts, scantlings, and planking. 

Cassia, Fistula, Indian laburnum, posts in houses and for bridges. 

Castanopsis Hystrix, one of the chief construction timbers of Darjeeling. 

Gedrda Toma, Toon, boarding, doors, windows, panels, and frames. 

Cedrus Deodara, Deodar, building, chiefly as beams, posts, and rafters, for door 
and window frames. In construction for bridges. 

Chloroxylon Smetenia, East Indian satinwood, locally much sought after as 
posts, poles, and rafters, and for bridge construction: panels and partition 
boards of railway carriages. 

Chukrasia tabularis, Chickrassy, beams, posts, scantlings, and especially planking. 

Cinnamomum Cecicodaphne, construction and general carpentry. 

Cinnamomum inunctum, house building. 

Cordia Myxa, posts, scantlings, and beams in Burma. 

CuUenia excdsa, Karani, beams, posts, scantlings, boarding and planks, and 
general carpentry work. 

Cupressvs torulosa, Himalayan cypress, in great demand for building, especially 
internal work in dwellings, as ceiling and floor boards, wainscoting, panels, and 
posts: also for exterior work as weather boards, shutters, gutters, and porch 
posts. 

Dalbergia lanceolaria, better class rafters, boards, and beams. 

Dalbergia latifolia, Indian rosewood, posts, rafters, doors, windows, and flooring. 

Dalbergia Sissoo, Sissoo, boards, scantlings, rafters, and posts: general joinery. 

Dillenia pentagyna, Dillenia, posts, rafters, and planking. 

Diospyros Mdanoxylon, Ebony, as posts and rafters in the round. 

Dipterocarpus alatus, Gurjun, same uses as D. turbinatus. 

Dipterocarpus costatus, Gurjun, same uses as D. turbinatus. 

Dipterocarpus Griffithii, Gurjun, same uses as D. turbinatus. 

Dipterocarpus indicus, Black dammar. Beams, scantlings, planking, ceiling and 
floor boards. 

Dipterocarpus obtusifolius, beams, posts, rafters, scantlings, and boarding. 

Dipterocarpus pilosus, Hollong, beams, posts, rafters, scantlings, and boarding. 

Dipterocarpus tuberculatus, Eng, beams, posts, rafters, scantlings, partition 
boards, and flooring. 

Dipterocarpus turbinatus, Gurjun, rafters, scantlings, beams, planks, and boards: 
flooring: for panels both in India and England. 

Dolicha,ndrone stipulata, house posts. 

Duabanga sonneratioides, Lainpatti, beams, in Assam. 

Dysoxylum binectariferum, construction, as rafters and for doors and windows, 

Dysoxylum malabaricum, White cedar, construction, as floor and ceiling boards, 
windows, and doors. 

Echinocarpus dasycarpus, planking. 
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genia alternifolia , beams, posts, rafters, and scantlings. 

Eugenia Gardneri , a fair building timber, used for rafters, scantlings, posts, and 
boards. 

Eugenia Jambolana ;, Jaman, a good construction timber, used as posts, beams, 
joists, rafters, door frames, and panels. 

Eugenia operculata, light construction, as planking and rafters. 

Excoecaria Agallocha , poorer class construction and in carpentry. 

Fagraea fragrans, Anan, posts and beams: commonly used for piles and posts in 
bridge construction. 

Feronia Elephantum, rafters and scantlings. 

Filicium decipiens , posts and beams. 

Gmelina arbor ea, Gumhar, planking, panels of doors and for bridge planks in 
Burma: general carpentry. 

Hardmckia binata , Anjan, to a limited extent for posts and beams. 

Hardwickia pinnata , Piney, building, as beams, rafters, battens, ceiling and floor 
boards. 

Heritiera littoralis , bridge piles. 

Heritiera Fomes , Sundri, posts and beams. 

Holoptelea integrifolia, Indian elm, general carpentry, match boarding, door 
frames, and. wall plates. 

Hopea glabra , beams, posts, and rafters. 

Hopea odorata , Thingan, all types of heavy construction. 

Hopea parviflora , Hopea, all classes of construction. 

Hopea Wightiana , beams, rafters, posts, and piles. 

Hymenodictyon excelsum , K nth an, a good grade of cheap match boarding. 

Juglans regia, Walnut, propellers of aircraft. 

Juniperus macropoda, Indian juniper, used for building, as beams, posts, and 
wall plates. 

Lagerstroemia Flos Regime, Jarul, extensively used for building, as beams, posts, 
scantlings, and boards: for bridge construction. 

Lagerstroemia hypoleuca , Andaman pyinma, a good class building timber, for 
planking, scantlings, and floor boards. Suitable for electric fittings, as case¬ 
ment, switch-board, and bell-knob brackets. 

Lagerstroemia lanceolata , Benteak, building, as rafters, door and window frames, 
posts, and boarding. 

Lagerstroemia parviflora , Lendi, extensively used for building, as posts, beams, 
door and window frames and in the round as poles. It is also used in bridge 
construction and for fencing. 

Lagerstroemia tomentosa , Leza, posts, floor boards, and scantlings. 

Lophopetalum Wightianum , Banati, ceiling boards, doorframes, and panels. 

Machilus Gammieana, very popular in Darjeeling for building and construction, 

Machilus macrantha , Ladder wood, floor and ceiling boards in cheap buildings. 

Machilus odoratissima , Ladder wood, beams, rafters, and planking. 

Mangifera indica, Mango, boards, rafters, door and window frames. 

Mdanorrhoea usilata, Thitsi, beams, posts, and scantlings, and bridge construc¬ 
tion. 

Melia Azedarach, Persian lilac, light but durable roofing material. 

Mesial ferrea, Mesua, posts and beams. 
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Champaca, Champak, boards, scantlings, posts, and joinery. 
excelsa, doors, window frames, ceiling boards, and rafters. 

MMedia pendula, Thinwin, beams and posts and for bridge construction. 

Mimusops Elengi, Bulletwood, building, as posts and beams: in bridge construc¬ 
tion as piles. 

Mimusops hexandra, Palu, posts and beams. 

Mimusops littoralis, Bulletwood, beams, posts, and piles in bridge construction. 

Moms laevigata. Mulberry, largely used for house building in Darjeeling. 

Nauclea sessilifolia, planks, scantlings, and posts in Burma. 

Nyssa sessiliflora, boards and planks in the Western Himalaya. 

Ougeinia dalbergioides, Sandam, posts. 

Palaquium ellipticum, Pali, beams and scantlings, planking, door and window 
frames, and flooring and ceiling boards. 

Pentacme suavis, Burma sal, all classes of buildings and for bridge construction. 

Phyllanthus Emblica, a cheap building material and as posts in the round. 

Picea Morinda, Himalayan spruce, planks, ceiling boards and general fittings. 

Pinus excelsa. Blue pine, in building for internal fittings in dwelling houses, and 
for all kinds of joinery and carpentry work. 

Pinus Khasya, for building in the KJiasia Hills and elsewhere for carpentry. 

Pinus longifolia, Chir, as rafters, scantlings, and posts, especially in Garhwal and 
Kumaon, also for cheap carpentry. Suggested for standard match boarding, 
tongued and grooved. 

Podocarpus neriifolia, Thitmln, excellent for general carpentry purposes. 

Populus euphratica, Indian poplar, locally for boarding and small rafters. 

Pterocarpus dalbergioides, Andaman padauk, internal fittings, in house construc¬ 
tion, such as panelling, staircases, parqueting, and bank counters. 

Pterocarpus macrocar pus, Burma padauk, construction and house building, par¬ 
queting and bank fittings. 

Pterocarpus Marmpium, Bijasal, doors, window frames, rafters, beams, and posts. 

Pterocarpus santalinus, Red sanders, house posts in Southern India. 

Quercus dilataia, used to a limited extent for building. 

Quercus lamellosa, an important building timber in Darjeeling: also used for 
bridge construction. 

Quercus semecarpifolia, used locally as beams, posts, door frames, and wall 
plates. 

Schrebera swietenioides, posts and poles. 

Shorea assamica, Makai, beams, planks, scantlings, and boards. For bridge 
planks in Assam. 

Shorea obtusa, Burma sal, all classes of buildings and for bridge construction. 

Shorea robusla, Sal, beams, scantlings, floor boards, posts, bressummers, battens, 
verandah posts, and for bridge construction. 

Shorea Talura, building, as beams, rafters, and posts. 

Shorea Tumbuggaia, beams, posts, and door frames. 

Sonneratia apetala, door boards, planks, and scantlings. 

Soymida febrifuga, Soymida, posts, rafters, and beams. 

Stephegyne divers if olio, Binga, building in Burma: suggested for parqueting and 
tongued and grooved boarding. 

Stephegyne parvifolia, Kaim, planking and rafters. 
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/culm alula, Sawbya, match boarding, of good quality, if properly seasoned. 

Stereospermum suaveolens, building and construction on the West Coast of Madras. 

Stereospermum xylocarpwn , a good durable construction and building timber. 

Taxus baccata , Yew, posts and rafters. 

Tectona grandis , Teak, building in all parts, but especially for doors, windows, 
flooring, staircases, wainscoting, trusses, and tie beams. Where only available 
in small sizes, as round posts. In construction, for bridges, harbour work, as 
piles and baulks. For well construction, and as signal posts. 

Terminalia bderica , Bahera, commonly used for cheap construction, as boards 
and rafters : suitable for match boarding if well seasoned. 

Terminalia bialata , White chuglam, flooring and ceiling boards, rafters, posts, 
and scantlings. 

Terminalia Catappa , rafters, scantlings, posts, and beams. 

Terminalia Chebula , Myrabolan wood, used locally in Madras and Burma for 
construction, as posts and beams. 

Terminalia Manii, Black chuglam, construction, as rafters, scantlings, boarding, 
staircases, and laboratory fittings. 

Terminalia myriocarpa , Hollock, largely used as scantlings and planking in 
North Assam. 

Terminalia paniculata, Kindal, building and construction, as beams, posts, 
rafters, and planking. 

Terminalia procera , White bombway, boarding and general carpentry. 

Terminalia pyrifolia , general building purposes. 

Terminalia tomentosa , Laurel, construction as beams, joists, rafters, door and 
window frames, and boarding. As round posts in the Central Provinces and 
Deccan. As bridge girders in Burma and on the West Coast. 

Ulmus Wallichiana , construction in the Himalaya. 

Valeria Mica , Vellapiney, inferior flooring and ceiling boards. 

Vitex altissima , Milla, much prized for house construction, as posts, joists, doors, 
windows, and flooring. 

Vitex peduncularis, posts and beams in Assam and Burma. 

Xylia dokibrifcn'mis, Pyinkado, posts, beams, scantlings, and rafters in buildings: 
bridge girders. 

Xylia xylocarpa , Irul, construction, as rafters, beams, and posts. 


2. SHIP AND BOAT BUILDING , MASTS, SPABS, AND OARS 
Acacia arabica, Babul, boat knees and paddle handles in Sind. 

Adina cordifolia , Haldu, canoes and dugouts. 

Albizzia procera, White siris, dugouts and oars. 

Amoora Rohituka, Amoora, canoes and keels of boats. 

Amoora Wallichii, boat building, dugouts, and oars. 

Anthocephalus Cadamba , Kadam, dugouts and canoes. 

Artocarpus Chaplasha , Ghaplash, ship building, dugouts, canoes, masts, and oars. 
Artocarpus hirsuta, Aini, extensively used on the West Coast for ship building 
and boats, for hulls, decks, masts, and spars. 

Artocarpus Lakoocha, Lakooch, boats, dugouts, and oars, and in long lengths for 
keels of ships. 

Barringtonia acutangula , Chee, boat building. 
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'Fffoma latifolia, boats and dugouts. 

Bassia longifolia, keels and trenails of boats in Arakan. 

Calophyllum polyantJmm , dugouts, masts, and helms. 

Calophyllum spectabile , Lalchini, masts and spars. 

Calophyllum tomentomm, Poon, masts and spars. 

Garapa moluccensis , Pussur, boat building. 

Gareya arborea, boats and oars in Assam. 

Casuarina equisetifolia , Australian beef wood, masts of native sailing ships. 

Geltis australis, Nettle wood, oars. 

Chukrasia tabular is, Chickrassy, boats and dugouts in Chittagong. 

Cimuimomum Cecicodaphne , highly prized for dugouts in Assam. 

Ginmmomum tavoyanum , dugouts. 

Cordia Myxa, boat building and dugouts. 

Dalbergia cultrata , Burma blackwood, a good substitute for Lignum vitae for 
stem tube linings in ships. 

Dalbergia latifolia, Indian rosewood, knee timbers in boats in S. India. 

Dalbergia Sissoo, Sissoo, boat building on the Ganges. 

Dipterocarpus alatus , Gurjun, boat building. 

Dipterocarpus indicus, Black dammar, masts and spars. 

Dipterocarpus pilosus, Hollong, boat building in the Mu Division of Burma. 
Dipterocarpus tuberculatus, Eng, boat building. ^ 

Dipterocarpus turbinatus, Gurjun, partition boards on cargo ships and for slaps’ 
ventilators. For dugouts. For boats as knees, oars, and helms. 

DolicJiandrone stipulata, paddles and oars. 

Dysoxylum binectar iferum, dugouts. 

Eriolaena Candollei, Salmon wood, paddles. 

Eugenia Gardneri , ship building on the West Coast. 

Eugenia Jambolana, jaman, boats and oars. 

Eugenia operculata , canoes end dugouts, in Burma and the Feudatory States of 
Bihar and Orissa. 

Fagraeafragrans , Anan, boat building. 

Gmelina' arborea, Gumhar, boat and ship building in Chittagong, as knees, 
thwarts, oars, and internal fittings of brigs: sometimes used for preparing 
dugouts: as deck planks for boats in Burma. 

Grewia dastita, oars. 

Heritiera Uttar alls, knees for boats and rudders. 

Heritiera Fomes, Sundri, as deck planks, masts, oars, and thwarts. 

Holigarna Arnottiana, boats and sea going dugouts on the West Coast. 

Homalium tomentosum, Burma lancewood, masts. 

Eopea odorata, Thingan, ship building and dugouts. 

Lagerstroemia Flos Reginae , Jarul, extensively used for ship building, boats, and 
dugouts. 

Lagerstroemia hypoleuca , Andaman pyinma, hull planks and keels. 
Lagerstroemia lanceolata , Benteak, ship and boat building, for hulls and es¬ 
pecially masts and spars. # 9 

Lagerstroemia parvijlora , Lendi, boat building and suggested for wedges of Ships 

hatches. 

Lagerstroemia tomentosa , Leza, dugouts, canoes, and boats. 
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macrantha, Ladder wood, boats and dugouts. 

Mangifera indica, Mango, dugouts, and sea going canoes on the West Coast: for 
boats and oars in Burma. 

Mesuaferrm, Mesua, helms and masts. 

Michdia Champaca, Champak, dugouts, boat building and bent wood ribs. 
Mimusops Elengi, Bulletwood, ship building and boats, trenails, marline pins, 
belaying pins, spokes, and handles of ships’ wheels. 

Moms laevigata, Mulberry, oars in Burma, Assam, and Bengal. 

Palaquium dlipticum, Pali, masts and spars on the West Coast. 

Parashorea stellata, Tavoy wood , boat building. 

Pentace burmanica, Thitka, gunwales and stringers in boats. 

Pinas excdsa, Blue pine, passed as suitable in England for deck boards of boats 
and yachts. 

Podocarpus neriifolia, Thitmin, oars, paddles, spars, and masts. 

Populus euphratica, Indian poplar, boats on the Euphrates. 

Pterocarpus dalbergioides, Andaman padauk, internal fittings of ships, as 
panelling, hatchways, coamings, deck houses, &c. 

Shorea assamica, Makai, boats and dugouts. 

Shorea obtusa, Burma sal, boats and dugouts. 

Shorea robusta, Sal, boats and dugouts. 

Swintonia floribunda, brigs, boats, sampans, and dugouts, especially for hulls and 
keels. 

Tectona grandis, Teak, for hulls, deck planks, internal fittings, boats, oars, and 
masts: more used for ship building than any other timber in the world. 
Terminalia Arjuna, boats and dugouts. 

Terminalia belerica, Bahera, dugouts. 

Terminalia bialata, White chuglam, oars, masts, spars, and fittings in ships. 
Terminalia myriocarpa, Hollock, canoes, dugouts, and oars. 

Terminalia paniculata, Kindal, ship building and dugouts on the West Coast. 
Terminalia procera, White bombway, boats, as planking, ribs, and keels. 
Terminalia pyrifolia, masts and oars. 

Terminalia tomentosa, Laurel, boat construction. 

Tetramdes nudiflora, Baing, dugouts. 

Vatica Scaphula, Mascal wood, boat building on the Arakan and Chittagong 
Coasts. 

Vitex peduncularis, oars in Burma and Assam. 

Xylia xylocarpa, Irul, ship building on the Malabar Coast. 

3. CARRIAGE AND WAGON WORK 

Acacia arabica, Babul, felloes, spokes, naves, and axles: for bottoms and frames 
of carts: shafts and yokes: railway carriage doors and windows, and wagon buffers. 
Acacia Catechu, Cutch, stocks and felloes of wheels and frames of carts. 

Adina cordifolia, Haldu, panels, flooring, and ceiling boards of railway carriages. 
Aegle Marmelos, axles and naves. 

Albizzia amara, axles. 

Albizzia Lebbek, Kokko, naves, felloes, and spokes of wheels: poles and shafts: 

pillars, rails, cross bars, and panels of railway carriages. 

Albizzia odoratissima, Black sir is, country carts, axles, naves, spokes, and shafts. 
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procera , White siris, bodies of carts and wheelwrights’ work, 

Amoom WaUichU, used in railway carriage construction by the Assam-Bengal 
Railway Company . 

Anogeissus acuminata, Yon, pillars, rails, cross bars, and floor boards of railway 
carriages. 

Anogeissus latifolia, Axle wood, cart axles and shafts. 

Anogeissus pendula, cart axles, shafts, wheel spokes, and frames of carts. 

Artocarpus Chaplasha, Gliaplash, wheelwrights’ work : frames, panels, and foot 
boards of carts and carriages. 

Artocarpus hirsuta, Aini, carriage building and suggested for motor bodies. 

Bassia latifolia, hubs and axles and footboards of carts. 

Benya Ammonilla , Trincomalee wood, frames, shafts, spokes, and bent parts of 
carriages and carts: draught poles by the Ordnance Department. 

Bischofia javanica. Bishop wood, cartwheels. 

Bridelia retusa, bodies of carts, shafts, and yokes. 

Calophyllmn tomentosum , Poon, ceiling and partition boards, doors and windows of 
railway carriages. 

Carapa moluccensis , Pussur, wheel spokes. 

Carey a arborea, solid wheels and cart frames. 

Cassia Fistula , Indian laburnum, shafts of carts and wheel stocks. 

Castanopsis Uystrix , shafts, axles, naves, and felloes, also for yokes. 

Cedrela Toona , Toon, floor boards, panels, and carriage roofing. 

Cedrus Deodara , Deodar, partition boards of railway carriages; for 3rd-class 
carriages by the Ouclh and Rohilkand Railway: for wheel box screens: bottoms 
of carts and carriages in the Punjab. 

Celtis australis, Nettle wood, bent wood parts in carriage construction. 

Cinnamomum Cecicodaphne , carriage and wagon structure by the Assam-Bengal 
Railway Company. 

Chloroxylon Swietenia, East Indian satin wood, carts, shafts, axles, naves, 
felloes, and spokes in Madras. 

Cordia Macleodii , Handang, spokes and felloes of wheels and in Kanara for 

* construction of heavy timber carts. * 

Cordia Myxa, cart wheels. 

Cordia vestita, cart wheels. 

Dalbergia latifolia , Indian rosewood, gun carriage wheels, but more often for 
ammunition wagons, axle beds, brake blocks, and foot boards. Decorative 
moulding, doors and windows in railway carriages in S. India. 

Dalbergia Oliver i, Tamalan, cart wheels. 

Dalbergia Bissoo , Sissoo, felloes, stocks, spokes, poles, shafts, bent rims, body 
bottoms, and foot boards: gun carriage wheels: doors, windows, panels, and 
decorative work in railway carriages. 

Diospyros Melanoxylon, Ebony, poles and shafts of carts. 

Diospyros lomenlosa, Ebony, the light coloured wood is suitable for buggy shafts 
and spokes of wheels. 

Dipterocarpus tuberculatus, Eng, partition boards of railway carriages and wagon 
floors: bodies of carts. 

Dipterocarpus turbinatus , Gurjun, railway carriages and wagon floor boards, both 
in India and England. 
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Wtytoxylum malabaricum , White cedar, panels, foot boards and bottoms in car¬ 
riage construction, and in fittings of railway cars. 

Eugenia Jambolana , Jaman, pillars, rails, and cross bars of railway carriages: 
solid wheels and bodies of carts. 

Feronia Elephantum, naves of wheels. 

Ficus glomerata , side panels of carts: yokes. 

Fraxinus excelsior, European ash, gun carriage wheels and carriage shafts. 

Gmelina arborea , Gumhar, carriages and carts, as panels, frames, foot boards, 
bottoms, and roofs. 

Grewia elastica , shafts. 

Grewia tiliaefolia , Dhaman, shafts, frames, panels, and bent p£rts in carriages and 
carts: wagon bottoms and doors of railway carriages: shafts of Ordnance wagons. 

Hardwickia binata , Anjan, naves of wheels. 

Heritiera Fomes , Sundri, shafts, felloes, and naves. 

Homalium tomentosum , Burma lancewood, heavy timber cart shafts. 

Eopea> odor ala, Thingan, bodies and wheels of carts. 

Hopea Wightiana , cart wheels. 

Lagerstroernia Flos Reginae , Jarul, pillars, rails, and cross bars of railway carriages: 
for spokes of wheels, frames, and shafts. 

Lagerstroernia hypoleuca , Andaman pyinma, pillars, rails, cross bars, partition 
and ceiling boards of railway carriages. 

Lagerstroernia laneeolata , Benteak, for carriage building, as frames, shafts, and 
felloes in Madras. By the Madras and Southern Mahratta Railway as wagon 
flooring, partition and ceiling boards, doors of trucks, platform trucks, and 
hand barrows. 

Lagerstroernia tomentosa , Leza, shafts and wheels, 

Limonia acidissima , axles of carts. 

Mangifera indica , Mango, frames and bottoms of carts in Madra^ 

Moms laevigata , Mulberry, shafts of carts and carriages and spokes of wheels: 
carriage and wagon construction by the Assam-Bengal Railway Company. 

Ougeinia dalbergioides , Sandan, cart shafts and wheel hubs. 

Penlace burmanica , Thitka, panels and decorative work in railway carriages. 

Pentacme suavis , Burma sal, all parts of carts. 

Pinus excelsa , Blue pine, partition boards of railway carriages. 

Pterocarpus dalbergioides , Andaman padauk, internal fittings and frames of 
railway cars: wheelwrights’ work and frames of carriages. 

Pterocarpus macrocarpus , Burma padauk, Ordnance wheels, cart wheels, es¬ 
pecially hubs and cart shafts. Suggested for bottoms of railway wagons. 

Pterocarpus Marsupium , Bijasal, felloes and spokes: pillars, rails, and cross bars 
of railway carriages. 

Quercus lamellosa, cart axles, naves, spokes, and felloes of wheels. 

Schleichera trijuga , Kusum, hubs, felloes, stocks of carts. 

Shorea assamica , Makai, pillars, rails, and cross bars, partition and floor boards of 
railway carriages. 

Shorea obtusa , Burma sal, bodies and wheels of carts. 

Shorea robusta , Sal, frames, bottoms, shafts, and footboards of carts and carriages: 
spokes, felloes, and hubs of wheels: railway wagon floor boards, turntables, 
buffers, brake blocks, and hand barrows: shafts and bodies of Ordnance wagons. 
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spermum suaveolens, carts in Madras and said to be used for panels of railway 
carriages in the United Provinces. 

Stereospermum xylocarpum, carts in Madras and cart poles and shafts in Travan- 
core. 

Taxus baccata, Yew, axle trees of carts. 

Tectona grandis, Teak, carriages and carts: railway carriages and wagon con¬ 
struction. 

Tectona Hamiltoniana, cart shafts and yokes. 

Terminalia Arjuna, commonly used for carts and wheelwrights’ work. 

Terminalia belerica, Bahera, frames and bottoms of country carts. 

Terminalia Chebula, Myrabolan wood, frames, axles, and shafts of carts: bolsters 
of timber carts. Suggested for bottoms of railway wagons, keys, buffers, and 
brake blocks. 

Terminalia Oliver i, shafts of carts: suggested for hubs of wheels. 

Terminalia paniculata , Kindal, wagon doors, flooring, and platform trucks in 
S. India. 

Terminalia procera , White bombway, passed as suitable for carriage bodies in 
England. 

Terminalia tomentosa , Laurel, frames of carts, felloes, and spokes of wheels. By 
railways for wagon floor boards, doors and panels. 

Vitex altissima, Milla, carts and felloes of wheels. 

Xylia dolabriformisy Pyinkado, railway wagons and cart wheels. 


4. HARBOUR WORK 

Artocarpus Oomeziana y piles. 

Heterophragma adenophyllum, Karen wood, piles. 

Lagerstroemia Flos Reginae, Jarul, piles. 

Melanorrhoea usitata, Thitsi, piles. 

Shorea robusta , Sal, beams and piles. 

Stereospermum spp. (Thakutpyo and Thande), piles. 

Tectona grandis , Teak, harbour superstructure and piles. 

Terminalia tomentosa , Laurel, piles in harbour work. 

Xylia dolabriformis, Pyinkado, piles. 

note : With the exception of Artocarpus Gomeziana and Shorea robusta, the other species were tested 
in Burma to ascertain their power of resisting the attack of Teredo. None were immune, though 
Tectona grandis and Xylia dolabriformis were the only two species which could be said to with¬ 
stand attack for any time. A. GomeZiana has been used for harbour work in the Andamans and 
is said to be immune from attack. In the Burma experiments both greenheart and jarrah were 
tested and both were severely attacked by Teredo. 

5. RAILWAY SLEEPERS 

Abies Pindrow, Himalayan silver fir, after treatment. 

Altingia excelsa, Jutili, after treatment. 

Anogeissus acuminata , Yon, suggested for sleepers after treatment. 

Bischofia javanica , Bishopwood, moderately suitable after antiseptic treat¬ 
ment. 

Cedrus Deodara , Deodar, untreated. 
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ju 0 e£ms torulosa, Himalayan cypress, untreated, mixed with deodar sleepers 
and equally satisfactory. 

Cynometra polyandra, after treatment. 

Dipterocarpus alatus , Gurjun, after treatment. 

Dipterocarpus Griffithii , Gurjun, after treatment. 

Dipterocarpus pilosus , Hollong, after treatment. 

Dipterocarpus tuberculatus, Eng, after treatment. 

Dipterocarpus turbinatus , Gurjun, after treatment. 

Eugenia Jambolana , Jaman, used untreated, though probably more suitable after 
treatment. 

Hopea odorata , Thingan, untreated. 

Hopea parviflora, Hopea, untreated. 

Lagerstroemia Flos Reginae, Jarul, moderately suitable in an untreated state, 
used in Assam. 

Lagerstroemia parviflora, Lendi, suggested for railway sleepers after treatment. 
Machilus Gamblei, suggested for sleepers after treatment. 

Mesua ferrea, Mesua, not quite a first class sleeper in an untreated state. 
Pentacme suavis, Burma sal, untreated. 

Picea Morinda, Himalayan spruce, after treatment. 

Pinus excelsa , Blue pine, after treatment. 

Pinus longifolia, Chir, after treatment. 

Shorea assamica, Makai, after treatment. 

Shorea obtusa , Burma sal, untreated. 

Shorea robusta, Sal, untreated. 

Textona grandis, Teak, untreated. 

Terminalia myriocarpa, Hollock, after treatment. 

Terminalia paniculata , Kindal, after treatment. 

Terminalia tomentosa, Laurel, after treatment. 

Vitex altissima , Milla, occasionally used untreated for railway sleepers. 

Xylia dolabriformis, Pyinkado, untreated. 

Xylia xylocarpa , Irul, moderately suitable. 


6. WOODS USED FOR FURNITURE , CABINET WORK , AND PANELS 

Adina cordifolia, Haldu, furniture to a limited extent, for which its use might be 
extended. 

Albizzia Lebbek , Kokko, a decorative furniture and panel wood. 

Albizzia odoratissima , Black siris, a cabinet and furniture wood of attractive 
appearance. 

Albizzia procera, White siris, furniture and panels. 

Alstonia scholaris , Shaitan wood, cheap furniture, blackboards, and sword 
scabbards. 

Artocarpus hirsuta, Aini, furniture and cabinet work. 

Barringtonia acutangula, Chee, cabinet work. 

Berrya Ammonilla , Trincomalee wood, good class heavy furniture. 

Boswellia serrata, Salai, cheap furniture. 

BucTclandia populnea , Pipli, suggested for stained furniture. 

Bums Wallichiam , Box, inlay in cabinet work. 
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Gmophyllum tomentosum , Poon, a good class furniture wood when selected. 
Carallia lucida, cabinet work and panels. 

Carajpa moluceensis , Pussur, commonly used for furniture in Mergui and Tavoy. 
Oedrela Toona , Toon, extensively used for furniture making. 

Ghloroxylon Swietenia, East Indian satinwood, high class furniture and cabinet 
work. 

Ohulcrasia tabularis, Chickrassy, good class decorative furniture wood, especially 
that from Burma. 

Cinnamomum Cecicodaphm, highly prized in Bengal for furniture. 

Cinnamomum inline turn, suggested for cabinet work. 

Cordia Macleodii , Handang, decorative furniture. 

Cordia vestita , distinctively decorative, suggested for good class furniture. 

Cullenia excelsa , Karani, boards for backing almirahs, bottoms of drawers, and 
partition work. 

Cupressus torulosa , Himalayan cypress, commonly used for cheap furniture. 
Dalbergia cultrata, Burma blackwood, good class furniture, inlay, beading, and 
small panels. 

Dalbergia fusca, cabinet work, inlay, panels: a decorative furniture wood. 
Dalbergia latifolia , Indian rosewood, eminently suitable for good class furniture. 
Dalbergia Oliveri , Tamalan, a highly decorative wood, suitable for cabinets, 
desks, and especially for panels, stiles, and frames. 

Dalbergia Sissoo , Sissoo, all classes of good furniture. 

Dillenia pentegyna , Dillenia, panelling and inlay against darker woods. 

Diospyros Ebenum , Ebony, cabinet work, as inlay and beading. 

Diospyros Melanoxylon , Ebony (blackwood), cabinet work as inlay. 

Diospyros marmoraia , Andaman marble wood, cabinet wood, ornamental boxes, 
inlay, and picture frames. 

Diospyros tomentosa, Ebony (blackwood), cabinet work as inlay. 

Dolichandrone stipulala, furniture of attractive appearance. 

Duabanga sonneratioides , Lampatti, cupboards, tables, and chairs. 

Ficus glomerate , cheap furniture. 

Fraxinus excelsior , European ash, camp furniture and bedsteads. 

Oluta tavoyana , Gluta, highly decorative. 

Olute travancorica , Gluta, highly decorative. 

Gmelina arborea, Gumhar, furniture and lacquered boxes. 

Grewia tiliaefolia , Dhaman, ornamental furniture. 

Hardwickia pinnate , Piney, a good class decorative furniture. 

Holoptelea integrifolia , Indian elm, very suitable for cheap furniture. 

Hopea odorata, Thingan, heavy furniture. 

Hymenodictyon excelsum, Kuthan, cheap grade furniture. 

Juglans regia , Walnut, highly decorative furniture. 

Lagerstroemia hypoleuca , Andaman pyinma, very suitable for bookcases, small 
tables, office table requisites, and cupboards. 

Lagerstroemia lanceolate , Benteak, a good class, non-decorative furniture. 
Lagerstroemia parviflora, Lendi, bent wood furniture. 

Machilus Gamblei, suggested for furniture ; a nice looking wood. 

Metenorrhoea usitata, Thitsi, panels, framing, and stiles. 

Michelia excelsa , furniture. 
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fettia pendida, Thin win, suggested for cabinet work as small panelling. 

Mimusops Elengi, Bulletwood, furniture, for which it might be more commonly 
used. 

Mimusops hexandra , Palu, suggested for furniture, it should make up into articles 
of good appearance. 

Morns alba , Mulberry, furniture, especially bedsteads and turned bedstead legs: 
crutches in the Great War. 

Moms laevigata , Mulberry, furniture in Burma and Assam. 

Moms serrata, furniture and cabinet work in Simla. 

Odina Wodier , Wodier (heartwood), small panels and common furniture. 

Olea ferruginea, Indian olive, inlay and panels in cabinet work. 

Ougeinia dalbergioides, Sandan, strong and heavy furniture. 

Palaquium ellipticum, Pali, cheap furniture in Madras. 

Pentace burmanica , Thitka, a high class furniture wood, used also for pianos. 

Pinus excclsa , Blue pine, very suitable for camp furniture. 

Pistacia integerrima , inlay, small panels and decorative work. 

Podocarpus neriifolia , Thitmin, a sound though not decorative furniture wood. 

Prunus Padus, furniture, small panels, and beading. 

Pterocarpus dalbergioides, Andaman padauk, cabinet work, and good class fur¬ 
niture, such as wardrobes, tables, bookcases, chairs, &c.: commonly used for 
billiard tables. 

Pterocarpus macrocarpus, Burma padauk, good class strong furniture. 

Pterospermum acerifolium , cabinet work and panels. 

Sageraea elliptica, Chooi, camp furniture. 

Soymidu febrifuga, Soymida, deserves to be better known as a furniture and 
cabinet wood. 

Stereospmnum suaveolens , furniture in Madras: the small heartwood is distinctly 
attractive. 

Stereospermum xylocarpum, a handsome timber, suitable for cabinet work. 

Taxus baccata, Yew, veneers, panelling, and cabinet work. 

Tecknui grandis, Teak, furniture, for which certain grades of timber are highly 
decorative. 

Terminalia bialata, White chuglam, figured varieties for panelling, moulding, 
frames, furniture, cabinet work and internal decorative work in railway 
carriages. 

Terminalia Manii, Black chuglam, furniture of moderately good quality. 

Terminalia myriocarpa , Hollock, good class furniture. 

Terminalia procera , White bombway, furniture, selected pieces being of a 
decorative character. 

Terminalia tomerdosa, Laurel, the selected wood is highly decorative and used for 
veneers, panelling, internal fittings of banks, passenger ships, and equally suitable 
for cabinet work, good class furniture and billiard tables. Especially suitable 
for electric light casing. 

Ulmus WallichiaTia , suggested for furniture. 

7. BOX AND PACKING CASE WOODS 

Abies Pwidrow, Himalayan silver fir, packing cases and opium chests. 

Acer Campbellii , tea boxes. 
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arpus fraxinifolius, Mundani, a good box and packing case wood. 

Adina cordifolia, Haldu, cases and cigar boxes. 

Ailanthus excdsa, packing cases. 

Albizzia stipulate, tea boxes and packing cases. 

Alstonia scholaris, Shaitan wood, packing cases, tea boxes, and coffins. 
Anthocephalus Cadamba, Kadam, packing cases and tea boxes. 

Artocarpus Chaplasha, Chaplash, packing cases by the Ordnance Department 
and to a limited extent for tea boxes in Assam. 

Bombax insigne, Didu, tea and rubber boxes, packing cases. 

Bombax malabaricum, Semul, tea and rubber boxes, packing cases. 

Boswellia serrate, Salai, cheap packing cases and mica boxes. 

Camrium euphyllum, White dhup, a good packing case wood. 

Canarium strictum, White dhup, packing cases and cheap planking. 

Cedrus Deodara, Deodar, good class boxes by the Ordnance Department and 
Railways. 

Gedrela Toona, Toon, chests, tea boxes, cordite cases, and cigar boxes. 

Dalbergia latifolia, Indian rosewood, ammunition boxes. 

Dipterocarpus alatus, Gurjun, rubber boxes. 

Dipterocarpus tuberculatus, Eng, rubber boxes. 

Duabanga sonneratioides, Lampatti, tea boxes and packing cases. 

Dysoxylum binectariferum, boxes and packing cases. 

Erythrina suberosa, packing cases and fruit boxes. 

Eugenia Jambolana, Jaman, passed as suitable for opium boxes. 

Excoecaria Agallocha, packing cases in Rangoon. 

Ficus glomerate, packing cases by the Ordnance Department. 

Holigarna Arnottiana, packing cases and cigar boxes. 

Hymenodictyon excelsum, Kuthan, a good grade packing case wood. 
Lagerstroemia parvijlora, Lendi, passed as suitable for opium chests. 

Litsaea sebifera, rubber boxqs. 

Lophopetalum fimbriatum, good class oases and rubber boxes. 

Lophopetalum Wightianum, Banati, good class cases and cordite boxes. 

Machilus macrantha, Ladderwood, a fair packing case wood. 

Mangifera indica, Mango, opium chests, tea boxes (Dehra Dun), indigo boxes, 
and packing cases. 

Melia Azedaracli, Persian lilac, small boxes. 

Melia composite, Malabar neemwood, cigar boxes and packing cases. 

Odina Wodier, Wodier, packing ’cases. 

Palaquium ellipticum, Pali, rubber chests. 

Picea Morinda, Himalayan spruce, packing cases and tea boxes. 

Pinus excdsa. Blue pine, good class packing cases. 

Populus ciliata, Himalayan poplar, fruit packing cases in Kumaon. 

Sonneratia apetala, a good packing case wood and passed as very suitable for 
opium chests. 

Spondias mangifera, packing cases of a somewhat poor class. 

Sterculia alata, Sawbya, packing cases, of good quality, if the timber is properly 
seasoned. 

Sterculia campanulata, Papita, packing cases, provided it is kiln seasoned. 
Stereospermum chelonoides, Padriwood, planking and packing cases. 
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Tetftom grandis, Teak,•ammunition boxes, shell and rifle cases. 

Terminalia belerica, Bahera, a box and packing case wood, coffee boxes. 
Terminalia bialata, White chuglam, boxes and packing cases. 

Terminalia paniculata , Kindal, sugar packing cases. 

Tetrameles midiflora, Baing, very suitable for packing cases, tea boxes, and cutch 
chests. 

Trewia mutiflora, Gamari, a sound packing case board, if carefully seasoned. 
Vateria indica , Vellapiney, tea boxes, packing cases, and coffins. 


8. TURNERY, TOYS, AND SMALL ARTICLES 


Acacia arabica, Babul, turnery, hookah stems, tops, toys. 

Acacia Catechu , Cutch, bed legs, rolling pins, hookah stems, and combs. 

Acer Campbellii, turnery: suggested for cotton reels: egg cups, bread rollers, and 
wooden platters. 

Acer oblongum , butter jars, cups, toys, spoons. 

Adina cordifolia, Haldu, bobbins, toys, combs, snuff boxes, fretsaw work, rulers, 
grain measures, and boot lasts. 

Albizzia amara , turnery. 

Anogeissus latifolia , Axlewood, police batons. 

Anogeissus pendula, toys. 

Aquilaria Agallocha, Eaglewood, beads, rosaries, small jewel cases, walking 
sticks, ornaments, and joss sticks. 

Bassia latifolia, domestic utensils. 

Boehmeria rugulosa, wooden jars, bowls, small round boxes, and spoons. 

Buxus Wallichiana, Box, croquet balls, rollers for skates, rulers, and flax spinners. 
Canthium didymum, Ceylon boxwood, combs, suggested for turnery for small 
• articles, such as toys, bed and table legs, wooden cups and jars. 

Carapa obovata , fine turnery. 

Cassia Fistula, Indian laburnum, rice pounders. 

Cedrela Toona, Toon, toys. 

Chloroxylon Swietenia, East Indian satinwood, turnery. 

Cordia Macleodii , Handang, turnery, bed posts. 

Dalbergia Oliveri, Tamalan, turnery. 

Dalbergia latifolia, Indian rosewood, combs, washers, pulley blocks, and razor 
handles. 

Dalbergia Sissoo, Sissoo, bed legs, flutes, hookahs, combs, and walking sticks. 
Diospyros Ebenum, Ebony, turnery, chess men, rulers, chop sticks, pipes, walking 
sticks, and umbrella handles. 

Diospyros Melanoxylon, Ebony, turnery, walking sticks, snuff boxes, and razor 
handles. 

Diosptyros marmurata, Andaman marblewood, turnery, card boxes, walking 
sticks, and razor cases. 

Diospyros tomentosa, Ebony, combs, walking sticks and small turnery articles. 
Dysoxylum binectar iferum, turnery in Burma. 

Erythrina suberosa, clarified butter or ‘ghee' jars. 

Excoecaria Agallocha, toys, turned bedstead legs, small articles of furniture, and 
floats for fishing nets on the West Coast. 
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Ficus glomerata, toys and bellows. 

Fraxinus excelsior, European ash, turnery, in the Hills. . 

Gardenia gummifera, turnery and small articles, such as handles, knobs, and ru ers. 
Gardenia latifolia, Indian boxwood, a good substitute for boxwood, though not 
suitable for protractors. Used for toys, handles, knobs, egg cups, rulers, chess 

men, tobacco jars, and mallet heads. 

Gardenia lucida, small turnery articles, combs, rulers, toys, and cotton reels. 
Gardenia turgida, turnery and similar to G. latifolia, but somewhat inferior. 
Gmelina arborea, Gumhar, plates and trays, clogs, sandals, gram measures, and 
cattle bells. 

Hardmckia pinnata, Piney, bowls. , , 

Holarrhena antidysenterica, bedstead legs, walking sticks, cups, ru eis, a 

hookah stems. . , ,, ,_• 

Hymenodictyon excdsum, Kuthan, tubes for jute spinning, toys, scabbards, gram 

measures, and schoolboys’slates. . , , , , , 

Lagerstroemia Flos Reginae, Jarul, turnery, curriers cutting blocks and boot lasts. 
Media Azedarach, Persian lilac, toys and small turnery articles. 

Morinda tinctoria, wooden plates and dishes: suggested for cotton reels, slate 
frames, penholders, and toys. 

Moms alba, Mulberry, turnery. 

Moms serrata, small turnery articles and toys. 

Murraya exotica, Chinese boxwood, a substitute for boxwood, but not on the 
European market. 

Odina Wodier, Wodier, wooden jars, bowls, combs, cutter blocks, boot trees. 

Olea ferruginea, Indian olive, much prized for turnery. . 

Pistacia integerrima, decorative turnery work. , 

Populus euphratka, Indian poplar, extensively used in Sind for turnery and 

lacquer work. 

Prunus Padus, toys, tops, table tops, and small solid wheels. 

Primus Puddum, suggested for turnery, toys, egg cups, rulers, small circular table 
and stool tops. 

Pterocarpus Marsupium, Bijasal, grain measures. 

Pterocarpus santalinus, Red sanders, good class turnery. 

Santalum album, Sandalwood, fine turnery. 

Schrehera swietenioides, basins, cups, jars, and combs. 

Soymida febrifuga, Soymida, ornamental turnery. 

Stephegyne diversifolia, Binga, suggested for jute bobbins. 

Stephegyne parvifolia, Kaim, turnery, cups, spoons, combs, and platters. 

Taxus baccata, Yew, small turnery articles. 

Termimlia bderica, Bahera, grain measures. 

Terminalia tomentosa, Laurel, police batons. 

Wriqhtia tinctoria, cups, plates, chess men, bedstead legs, and toys. 

Wrightia tomentosa, similar to W. tinctoria, if anything superior for such purposes. 


9. MINE WORK AND PITPROPS 

Acacia arabica, Babul, mine props in Baluchistan. 

Acacia Catechu, Cutch, side props in shafts and galleries. 
Albizzia Lebbek, Kokko, side props in shafts and galleries. 
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Anogeisms latifolia, Axle wood, mine props. 

Bombax malabaricum, Semul, cushions for mine props. 

Calophyllum tomentosum, Poon, head boards. 

Canarium strictum , White dhup, guides and runners in down cast shafts. 

Gareya arbor ea, mine work in Wolfram mines in Burma. 

Casuarina equisetifolia , Australian beef wood, mine props and for lagging 
galleries. 

Dipterocarpus indicus , Black dammar, beams and planks. 

Dysoxylum malabaricum, White cedar, brake blocks. 

Eugenia Jambolana, Jaman, side props in galleries. 

Grewia tiliaefolia , Dhaman, side props. 

Hardwickia binata, Anjan, mine props. 

Heritiera Fomea, Sundri, pitprops. 

Holarrhena antidysenterica , pitprops. 

Hopea parviflora , Hopea, beams, platform boards, setts, ladders, mill tables, and 
brake blocks. 

Lagerstroemia lanceolata , Benteak, in mines as boarding. 

Mesua ferrea, Mesua, beams, headgear supporting pulley cages. 

Odina Wodier , Wodier, mine props in galleries. 

Palaquium ellipticum, Pali, guide skids in mines. 

Pterocarpus Marsupium , Bijasal, pitprops. 

JRhizophora mucronata , pitprops. 

Schleichera trijuga, Kusum, side props. 

Shorea robusta , Sal, mine props. 

Shorea Talnra , side props in shafts. 

Terminalia Arjuna, mine props in Mysore. 

Terminalia belerica, Bahera, pitprops in the Central Provinces. 

Terminalia paniculata , Kindal, side props in shafts, props in galleries, planking, 
headgears, surface bins, and sides of ladders. 

Terminalia tomentosa, Laurel, planking, setts, side props, sides of ladders, and 
engine brake blocks in the Kolar Gold Fields. 

Tetrameles nudiflora, Baing, head boards and prop cushions. 

Xylia xylocarpa , Irul, beams, setts, side props, sides of ladders, and brake blocks. 

10. CARVING 

Acacia arabica, Babul, images and figures. 

Acer caesium, carved bowls, plates, dishes, and spoons. 

Adina cordifolia , Haldu, ornamental caskets and frames, also fretsaw work. 

. Albizzia Lebbek, Kokko, screens and frames. 

Boehmeria rugulosa, carved bowls and small articles. 

Buxus Wallichiand , Box, fine carving, such as small boxes, butter dishes, combs, 
chess men, and snuff boxes. 

Cedrela Toona, Toon, screens, picture frames, and similar articles. 

Chloroxylon Swietenia , East Indian satinwood, picture frames, carved boxes, 
and carved furniture. 

Chukrasia tabularis, Chickrassy, carving in Assam, 

Gordia Macleodii, Handang, carving, picture frames, toys, and walking sticks. 
Dalbergia cultrata, Burma blackwood, carving in Burma. 
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hergia latifolia , Indian rosewood, carved posts in S. India and elsewhere for 
broad carving. 

Dalbergia Sissoo, Sissoo, carving in Assam, combs, flutes, and hookahs. 
Diospyros Ebenum , Ebony, carving. 

Diospyros Melanoxylon, Ebony, (black portions) toys, carved handles, combs, scale 
beams, and ornamental boxes. 

Diospyros tomentosa , Ebony (black portions), carved walking sticks, picture 
frames, trays, caskets, and screens. 

Omelina arborea, Gumhar, carving and lacquered boxes. 

Holarrhena antidysenterica, small carved articles, such as picture frames, boxes, 
toys, wooden spoons, paper knives, and walking stick handles. 

Holoptelea integrifolia , Indian elm, carving in Calcutta. 

Juglam regia , Walnut, carved furniture, frames, and screens in Kashmir. 

Moms serrata, carving in Simla. 

Odina Wodier , Wodier, carving, such as frames and ornamental boxes. 

Pistacia integerrima , carving. 

Pterocarpus santalinus, Red sanders, carved posts and images in S. India. 
Santalum album , Sandalwood, fine carving, such as small boxes,.cabinet panels, 
jewel cases, walking sticks, combs, fan handles, penholders, card cases, and trays. 
Soymida febrifuga, Soymida, carved posts. 

Stephegyne parvifolia, Kaim, frames, toys, table tops, and walking stick handles. 
Tectona grandis , Teak, extensively used in Burma for carving. 

Trewia nudiflora, Gamari, carved figures. 

Wrightia tindoria , frames, spoons, carved handles, boxes, combs, and screens. 
Wrightia tomentosa , all classes of small carving, superior if anything to W. tindoria . 


11. TIMBER USED IN CONTACT WITH WATER , WELL CONSTRUCTION , 
CANAL WORK , WATER WHEELS, ETC . 

Abies Pindrow , Himalayan silver fir, water troughs. 

Acacia arabica , Babul, well curbs. 

Acacia Catechu , Cutch, well construction. 

Acacia ferruginea, Kanti, frame work over wells. 

Anogeissus pendula , upper structure in Persian wheels. 

Artocarpus Lakoocha , Lakooch, well construction and as piles in piers and bridges. 
Barringtonia acutangula, Chee, well construction. 

Bischofia javanica, Bishop wood, well construction. 

Bombax insigne , Didu, paddle blades and well curbs. 

Bombax malabaricum, Semul, well curbs and water conduits. 

Boswellia serrata , Salai, well work and water pipes. 

Butm jrondosa, water scoops, well curbs. 

Cordia Myxa , well construction and well curbs. 

Gordia vestita , well construction. 

Dalbergia latijolia , Indian rosewood, well construction, 
j Erythrina suberosa , water troughs. 

Eugenia Jambolana , Jaman, a favourite timber for well curbs and troughs. 
Eugenia operculata , well curbs, in Burma and Bihar and Orissa. 

Ficus bengalensis, well curbs. 
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ji&ua glomerata, well curbs. 

Gmelim arborea, Gumhar, well construction. 

Heritiera Femes, Sundri, piles, harbour work, and in well construction. 
Lagerstroemia Flos Regime, Jarul, well curbs. 

Morus serrata, troughs. 

Odina Wodier, Wodier, water pipes. 

Phyllanthus Emblica., well construction. 

Picea Morinda, Himalayan spruce, water troughs. 

Populus ciliata, Himalayan poplar, cattle.troughs. 

Populus euphratica, Indian poplar, well cufbs and well linings. 

Salix tetrasperma, Indian willow, well construction. 

Shorea obtnsa, Burma sal , well construction, piles, and similar uses to Shorea robusta. 
Shorea robusta, Sal, piles, canal gates, and levers to lock gates. 

Taxus baccata, Yew,, water wheel cogs. 

Tectona grandis, Teak, harbour work, sluice gates, water wheels, and wells. 
Terminalia myriocarpa, Hollock, well construction. 

Terminalia tomentosa, Laurel, irrigation water wheels. 

Tetrameles nudiflora, Baing, well crabs. 

TJlmus WaUichiana, well construction in the Himalaya. 

Vitex altissima, Milla, well construction. 

VUex peduncularis, well construction. 

Xylia dolabriformis, Pyinkado, well crabs. 

Xylia xylocarpa, Irul, well curbs. 


12. PENCILS AND PENHOLDERS 
Adim cordifolia, Haldu, penholders. 

Cupressus torulosa, Himalayan cypress, passed as very suitable lor penholders. 
Gardenia lucida, penholders. 

Holarrhena antidysenterica, penholders. 

Juniperus macropoda, Indian juniper, the only species so far found in India 
really suitable for first class pencils. 

Morinda tinctoria, suggested for penholders. 

Podocarpus neriifolia, Thitmin, a good wood for penholders, somewhat tough, 
though used for pencils. 

Salix tetrasperma, Indian willow, moderately suitable for pencils. 

Taxus baccata, Yew, cheap grade pencils, penholders. 

Wrightia tinctoria, penholders. 

Wrightia tomentosa, penholders. 


13. BOBBINS AND SHUTTLES 

Adina cordifolia, Haldu, jute bobbins, stubbing tubes, skewers, and rover bobbins. 
Anogeissus acuminata. Yon, suggested for shuttles. 

Anthocephalus Cadamba, Kadam, spools in jute spinning. 

Artocarpus Chaplasha, Chaplash, shanks of built-up jute bobbins. 

Chloroxylon Swietenia, East Indian satinwood, solid 4-inch bobbins. 

Diospyros Mdanoxylon, Ebony, (light-coloured wood) suggested for rover bobbins. 
Grewia tiliaefolia, Dhaman, shuttles, rabbeth tubes, pirns, cotton tubes, and 
warper bobbins. 
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rrhena antidysenterim, spook and pirns for silk textiles. 

Holoptelea integrifolia, Indian elm, warper bobbins and cotton reels. 
Morus alba , Mulberry, in small quantities for bobbins in the Punjab. 
Ougeinia dalbergioides , Sandan, spindles. 

Schrebera swietenioides , shuttles and beams of weavers’ looms. 
Terminalia bderica , B a her a, jute bobbin heads. 

14. TOOLS AND TOOL RANDLES 
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Acacia arabica , Babul, tool handles and anvil blocks. 

Acacia Catechu, Cutch, tool handles, mallet handles, plane bodies, and sword 
handles. 

Albizzia amara, suggested for tool handles, mallet heads, and brake blocks. 
Anogeis.ms acuminata, YSn, tool handles and shunting poles. 

Anogeissus latifolia, Axlewood, tool handles. 

Anogeissus pendula, tool and axe handles. 

Berrya Ammonilla, Trincomalee wood, handles and hand spikes. 

Carapa moluccensis, Pussur, tool handles. 

Cassia Fistula, Indian laburnum, suggested for axe and tool handles and mallet 
heads. 

Casmrina equisetifolia, Australian beefwood, cleft sledge hammer shafts, used 
in mines. 

Celtis australis, Nettlewood, tool handles, whip handles, and churn sticks. 

Cordia Macleodii, Handang, axe handles. 

Dalbergia lanceolaria, tool handles. 

Dalbergia latifolia, Indian rosewood, tool handles. 

Dalbergia Oliveri, Tamalan, axe handles. 

Dalbergia Sissoo, Sissoo, hammer handles. 

Diospyros Melanoxylon, Ebony, the light-coloured wood suggested for all kinds 
of tool handles and plane bodies. 

Diospyros tomentosa, Ebony, light portions suitable for tool handles, tool bodies, 
plumbers’ tools, and pick handles. 

Fraxinus excelsior, European ash, axe and tool handles. 

Qmelina arborea, Gumhar, callipers. 

Qrewia elastica, tool handles. 

Qrewia oppositifolia, tool and axe handles. 

Qrewia tiliaefolia, Dhaman, tool handles. 

Hardwickia binata, Plney, bench screws, pulley blocks, lathe chucks. 

Heriliera Femes, Sundri, tool handles, welding hammer shafts. 

Homalium tomentosum, hammer handles. 

Hopea parviflora, Hopea, tool handles. 

Lagerstroemia parviflora, Lendi, a good tool handle wood. 

Lagerstroemia tomentosa, Leza, suggested for tool, spade and axe handles. 
Melanorrhoea usitata, Thitsi, tool handles. 

Mimusops Elengi, Bulletwood, tool handles. 

Mimusops hexandra, Palu, tool handles and mallet heads. 

Murraya exotica, Chinese boxwood, tool handles. 

Olea ferruginea, Indian olive, extensively used for all classes of shafts and tool 
handles. 
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ia dalbergioides, Sandan, tool handles. 

Pterocarpus dalbergioides, Andaman padauk, tool handles and plane bodies. 
Quercus dilatata, axe handles. 

Sageraea dliptica, Chooi, hammer handles. 

Salix tetrasperma, Indian willow, tool handles. 

Schleichera trijuga, Kusum, axe and tool handles. 

Shorea obtusa, Burma sal, tool handles. 

Shorea robusta, Sal, tool handles. 

Sideroxylon tomentosum, suggested for tool and pick handles. 

Stephegyne parvifolia, Kaim, saw handles. 

Terminalia pyrifolia, suggested for tool handles. 

.Terminalia tomentosa, Laurel, tool handles. 

Xylia dolabriformis, Pyinkado, tool handles. 

15. SPORTING REQUISITES 
Buxus Wallichiana, Box, croquet mallet heads and balls. 

Cedrela Toona, Toon, racquet handles. 

Diospyros Melanoxylon, Ebony, billiard cue shafts of light-coloured wood and 
. butts of blackwood: croquet mallet shafts. 

Fraxinus excelsior, European ash, hockey sticks, tennis racquet bends, tennis net 
poles, and cricket stumps. 

Hardwickia pinnata, Piney, bowls and butts of billiard cues. 

Heritiera Fomes, Sundri, golf shafts. 

Lagerstroemia lanceolata, Benteak, golf shafts. 

Melia Azedarach, Persian lilac, slips of tennis racquet handles. 

Morns alba, Mulberry, hockey sticks, cricket stumps, tennis and badminton 
racquets, and racquet presses. 

Morns serrata, sporting requisites. 

Poeciloneuron indicum, fishing rods. 

Sageraea elliptica, Chooi, very suitable for golf shafts. 

Terminalia Manii, Black chuglam, fishing rods. 

16. PICKING ARMS 

Anogeissus latifolia, Axlewood, picking arms. 

Bauhinia retusa, picking arms. 

Diospyros Melanoxylon, Ebony, (light-coloured wood) picking arms. 

Diospyros tomentosa, Ebony, (light-coloured wood) picking arms. 

Grewia tiliaefolia, Dhaman, picking arms. 

Heritiera Fomes, Sundri, picking arms. 

Lagerstroemia lanceolata, Benteak, passed as suitable for picking arms. 

Morns alba, Mulberry, picking arms in the Punjab. 

Ougeinia dalbergioides, Sandan, picking arms. 

Shorea robusta, Sal, picking arms. 

Terminalia Ghebula, Myrabolan wood, picking arms. 

17. OIL WELL SUCKER RODS 

Anogeissus acuminata, Y6n, tested and passed suitable for oil well sucker rods in 
Burma. 
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TFwitiera Forties, Sundri, tests carried out at Dehra indicate its suitability for 
sucker rods. 

Homalium tomentosum, Burma lancewood, suitable, if well seasoned. 
Pterocarpus macrocarpus, Burma padauk, provisionally passed as suitable for 
sucker rods. 

Terminalia pyrifolia, suggested for oil well sucker rods. 

Terminalia tomentosa, Laurel, very suitable, but requiring special fastenings. 
Xylia dolabriformis, Pyinkado, provisionally passed as suitable for sucker rods. 

18. MATCHES AND MATCH BOXES 

Bombax insigne, Didu, match boxes and inferior match splints. 

Bombax malabaricum, Semul, match boxes and inferior match splints. 

Boswellia serrata, Salai, used for match splints in small match factories. 

Populus ciliata, Himalayan poplar, reported suitable for match splints. 
Sterculia companulata, Papita, moderately suitable for splints and boxes. 

Trewia nudiflora, Gamari, now in common use in match factories in Calcutta. 

19. BRUSHES 

Adina cordifolia, Haldu, brush backs. 

Carallia lucida, brush backs. 

Cedrda serrata, brush backs. 

Cedrela Toona, Toon, brush backs. 

Cedrus Deodara, Deodar, brush back stocks in Cawnpore. 

CMoroxylon Swietenia, East Indian satinwood, excellent for brush backs. 
Dalbergia latifolia, Indian rosewood, better class brush backs. 

Dalbergia Oliveri, Tamalan, brush backs. 

Dalbergia Sissoo, Sissoo, better class brush backs. 

Diospyros Ebenum, Ebony, superior brush backs. 

Diospyros Melanoxylon, Ebony, good class brush backs. 

Diospyros mamiurata, Andaman marblewood, brush backs. 

Diospyros tomentosa, Ebony, passed suitable for brush backs. 

Ehretia laevis, brush stocks. 

Fraxinus excelsior, European ash, brush backs. 

Oreivia elasiica, brush backs. 

Holarrhena antidysenterica, brush backs. 

Holoptelea integrifolia, Indian elm, brush backs and handles of dusting brooms. 
Hymenodictyon excelsum, Kuthan, brush ware of all classes. 

Mangifera indica, Mango, brush backs. 

Odina Wodier, Wodier, brush backs and brush handles (sapwood). 

Peniace burmanica, Thitka, brush backs. 

Schrebera swietenioides, said to be very suitable for brush backs. 

Stereospermum suaveolens, brush stocks. 

Taxus baccata, Yew, decorative brash backs. 

Terminalia Arjuna, brush backs and handles. 

20. RIFLE STOCKS 

Artocarpus hirsuta, Aini, being tested for rifle stocks. 

Juglans regia, Walnut, eminently suitable. 
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Pterocarjms Marsupium, Bijasal, on the heavy side for army rifles. 
Terminalia bialata, White chuglam, not really satisfactory for service rifles. 



21. SHINGLES 

Abies Pindrow, Himalayan silver fir, after treatment. 

Acrocarpus fraxinifolius, Mundani, used in Mysore for shingles. 

Bombax insigne, Didu, after treatment. 

Bombax malabaricum, Semul, after treatment. 

Castanopsis Hystrix, in Darjeeling. 

Castanopsis indica, Indian sweet chestnut, sometimes used for shingles. 

Cedrus Deodara, Deodar, a first class shingle wood. 

Cinnamomum inunctum, in S. Burma. 

Cupressus torulosa, Himalayan cypress, a good shingle wood, 
j Hopea, odorata, Thingan, durable shingles. 

Machilus odoratissima, Ladder wood, used in Burma for shingles. 

Palaquium ettipticum, Pali, used in the Western Ghats. 

Pinus excelsa, Blue pine, after treatment. 

Pinus longifolia, Chir, used successfully as creosoted shingles at the Forest 
Research Institute, Dehra Dun. 

Quercus lameUosa, as split shingles. 

Tectona grandis, Teak, in common use in Burma. 

22. RAILWAY KEYS 
Acacia arabica, Babul, Cawnpore. 

Cassia Fistula, Indian laburnum, suggested for railway keys. 

Hardwickia binata, Anjan, now not commonly used. 

Mimusops hexandra, Palu, suggested for railway keys and brake blocks. 
Pterocarpus macrocarpus, Burma padauk, suggested for railway keys. 

Shorea obtusa, Burma sal, suggested for railway keys. 

Shorea robusta, Sal, in common use. 

Tectona grandis, Teak, in common use, both in India and England. 

Xylia xylocarpa, Irul, West Coast. 

23. MATHEMATICAL INSTRUMENTS 
Adina cordifolia, Haldu, rulers, set squares, and straight edges. 

Buxus Wallichiana, Box, protractors, scales, riders, and set squares. 

Calophyllum tomenlosum, Poon, set and tee squares. 

Cedrela serrata, drawing boards in Burma. 

Dalbergia latifolia, Indian rosewood, set squares, rulers, and tee squares. 
Holarrhena antidysenterica, set squares, rulers, and scales. 

Pentace burmanica, Thitka, instrument boxes, straight edges, set and tee squares. 
Pinus excelsa, Blue pine, passed as suitable for drawing boards by the Survey of 
India. 

Pinus longifolia, Chir, drawing boards, but not so suitable as P. excelsa. 
Podocarpus neriifolia, Thitmin, passed as provisionally suitable by a Sialkot firm. 
Prunus Puddum, instrument boxes, straight edges, and set squares. 
Pterospermum acerifolium, set squares, rulers, and tee squares. 

Terminalia bialata, White chuglam, non-figured wood for rulers and set squares. 
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24. PAVING BLOCKS 

Pirns excdsa, Blue pine, very suitable as creosoted. blocks for workshop flooring. 
Pinus longifolia, Chir, very suitable as creosoted blocks for workshop flooring. 
Tedona grandis, Teak, tried as an experiment in Calcutta and Bombay. 

Xylia xylocarpa, Irul, used in Frere Ed., Bombay. 

25. PLYWOOD 

Acrocarpus fraxinifolius, Mundani, suggested as a plywood. 

Barringtonia acutangula, Chee, suggested for decorative plywood. 

Bornbax insigne, Didu, a plywood suitable for boxes. 

Bombax malabaricum, Semul, a plywood suitable for boxes. 

Cedrela Toona, Toon, a moderately decorative plywood. 

Chukrasia tabularis , Chickrassy, a decorative plywood. 

Cullenia excdsa, Karani, suitable for boxes and partition work. 

Cynometra polyandra, suggested for plywood, very decorative. 

Dalbergia latifolia, Indian rosewood, highly decorative and strong plyboards. 
Dalbergia Sissoo, Sissoo, a highly decorative and strong plyboard. 
Dipterocarpus pilosw, Hollong, extensively used in Assam for plyboards. 
Duabanga sonneratioides, Lampatti, yields a good plyboard of fair appearance. 
Juglans regia, Walnut, a highly decorative plywood. 

Lophopetalum Wightianum, Banati, a very good plywood. 

Melia Azedarach, Persian lilac, a distinctly ornamental plywood. 

Michdia Charnpaca, Champak, a good plywood for boxes and partition work. 
Tedona grandis, Teak, figured and streaked varieties. 

Terminalia belerica, Bahera, yields a fair plyboard for boxes. 

Terminalia myriocarpa, Hollock, yields a sound plyboard. 

Terminalia procera, White bombway, suggested for plywood boxes. 

Tetramdes nudiflora, Baing, a strong plyboard. 

26. OIL AND SUGAR MILLS 

Acacia arabica, Babul, sugar and oil mills. 

Acacia Catechu, Cutch, sugar and oil mills, and rice pestles. 

Acacia leucophbea, oil mills. 

Aegle Marmdos, oil and sugar mills. 

Albizzia odoratissima, Black siris, oil mills. 

Albizzia procera, White siris, oil mills, and rice pounders. 

Artocarpus JLakoocha, Lakooch, sugar mills. 

Bassia latifolia, oil and sugar mills. 

Berrya Ammonilla, Trincomalee wood, oil and sugar mills. 

Chloroxylon Swietenia, East Indian satinwood, oil mills. 

Feronia Elephantum, oil mills. 

Hardwickia binata, Anjan, oil mills. 

Hopea odorata, Thingan, oil and sugar mills. 

Limonia acidissima, oil mills. 

Mimusops hexandra, Palu, sugar mills and oil presses. 

Schleichera trijvga, Kusum, oil mills, mortars, and rice pounders. 
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Soymida febrifuga, Soymida, oil mills. 

Terminalia Oliveri, suggested for sugar rollers and oil mills. 
Vitex peduncular is, sugar mills. 

27. TENT POLES AND PEGS 

Acacia arabica, Babul, tent pegs. 

Acacia Catechu, Gutch, tent pegs. 

Calophyllum tomentosum, Poon, tent poles. 

Ficus bengalensis, aerial branches used for tent poles. 
Qrewia tiliaefdia, Dhaman, military tent poles. 

Rentier a Forties, Sundri, tent pegs. 

Lagerstroemia parvifiora, Lendi, tent pegs. 

Pterocarpus macrocarpus, Burma padauk, tent pegs. 
Shorea robusta, Sal, tent poles and tent pegs. 

Tectona grandis, Teak, tent poles. 

Xylia dolabriformis, Pyinkado, tent poles and pegs. 



28. BARRELS AND CASKS 
Adina cordifolia, Haldu, cement barrels. 

Albizzia odoratissima, Black siris, cooperage in Madras: cement barrels in the 
Central Provinces. 

Albizzia procera. White siris, hogsheads, fairly satisfactory. 

Artocarpus Ursula, Aini, tight cooperage. 

Boswellia serrata, Salai, cement barrels. 

Dysoxylum binectariferum, vats and casks. 

Dysoxylum malabaricum, White cedar, oil casks, vats, and tanks on West Coast. 
Ficus glomerata, dry-goods barrels. 

Qrewia elastica, beer casks. 

Qrewia tiliaefolia, Dhaman, liquor kegs. 

Hymenodidyon excelsum, Kuthan, slack cooperage. 

Lagerstroemia Flos Reginae, Jarul, coopers’ work. 

Lagerstroemia parvifiora, Lendi, fair class cooperage. 

Quercus dilatata, passed as suitable for tight cooperage at Bareilly. 

Shorea robusta, Sal, dyeing and beer vats. 

Sterculia urens, cement barrels. 

Stephegyne parvifolia, Kaina, cement barrels. 

Trewia nudiflora, Gamari, dry-goods barrels. 

29. SHOULDER POLES, SPEAR SHAFTS, AND BOWS 

Acacia Catechu, Cutch, spear shafts, bows. 

Acer pidum, Himalayan maple, carrying poles, plough shafts. 

Anogeissus latifolia, Axlewood, carrying poles and shafts. 

Aquilaria Agallocha, Eaglewood, bows by Karens. 

Dolichandrone stipulata, bows and spear shafts. 
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aerial branches used for palanquin poles, carrying shafts and 


Fraxinus excelsior, European ash, carrying poles. 
Grewia elastica, spear shafts and carrying poles. 

Grewia tiliaefolia, Dhaman, carrying poles. 
Lagerstroemia tomentosa, Leza, spear shafts and bows. 
Moms alba, Mulberry, poles and shafts. 

Mams laevigata, Mulberry, poles and shafts. 

Quercus dilatata , carrying poles. 

Sageraea elliptica, Chooi, shoulder poles. 

Taxus baccata, Yew, bows and carrying poles. 
Terminalia bialata, White chuglam, shafts. 
Terminalia myriocarpa, Hollock, shafts. 

Terminalia pyrifolia, shafts. 


30. ENGRAVING 

Buxus Wallichiana, Box, a first class timber for engraving. 

Sageraea elliptica, Chooi, tested and found very suitable for engraving in Calcutta. 
Santalum album, Sandalwood, wood-cuts and engraving. 


31. MUSICAL INSTRUMENTS 

Acacia Catechu, Cutch, flutes. , 

Adina cordifolia, Haldu, piano keys, stained black* and drums. 

Bridelia retusa, drums. 

Buxus Wallichiana, Box, various parts of musical instruments. 

Gedrela Toona, Toon, drums and string instruments. 

Dalbergia latifolia , Indian rosewood, pianos. 

Diospyros Ebmum, Ebony, piano keys and flutes. 

Gmelina arborea, Gumhar, drums. 

Lagerstroemia Flos Regime, Jarul, exhibited at the British Empire Exhibition in 
a grand piano. 

Melia composita, Malabar neem wood, string instruments. 

Pentace burmanica, Thitka, grand pianos. 

Pterocarpus dalbergioides, Andaman padauk, grand pianos, gramophone boxes, 
and musical cabinets. 

Terminalia Manii, Black chuglam, shown at Wembley as the back, arm, neck, 
and scroll of a violin. „ ' ' . 

Terminalia tomentosa, Laurel, gramophone boxes, musical cabinets, &c. 

Trewia nudiflora, Gamari, drums. 


32. BENT WOOD ARTICLES 

Celtis australis, Nettlewood, bent wood parts in carriage construction. 

Dalbergia cultrata, Burma blackwood, bent handle walking-sticks. 

Dalbergia latifolia, Indian r.osewood, sieve frames and furniture. 

Dalbergia Oliveri, Tamalin, furniture and walking sticks. *• 

Dalbergia Sissoo, Sissoo, bent wood furniture, bent rims of Ordnance wheels and 
bent wood handles. 
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,rina suberosa, drums and sieve frames. 

Fraxinus excelsior, European ash, bent wood parts of carts and motors. 
Gmelina arborea, Gumhar, bent wood parts of carriages. 

Lagerstroemia parviflora, Lendi, bent wood furniture. 

Mangifera indica, Mango, sieve frames. 

Morns alba. Mulberry, bent wood parts of carriages and carts: hockey sticks. 
Pterocarpus Marsupium, Bijasal, bent felloes of cart wheels and for drums. 
Pterocarpus santalinus, Red sanders, bent rims of cart wheels. 

Sager am elliptica, Chooi, bent parts of carts and motor frames. 

Terminalia tomentosa, Laurel, walking sticks with bent wood handles. 



33. AGRICULTURAL IMPLEMENTS 
Acacia arabica, Babul, ploughs, harrows, clod crushers, and Persian wheels. 
Acacia Catechu, Cutch, ploughs, clod crushers, and harrow teeth. 

Acacia leucophlom, ploughs in Bihar and Orissa. 

Adina cordifolia, Haldu, sieve frames. 

Albizzia amara, bent parts of ploughs. 

Albizzia Lebbek, Kokko, ploughs. 

Albizzia odoratissima, Black siris, ploughs in Madras. 

Anogeissus latifolia, Axlewood, ploughs. 

Barringtonia acuiangula, Chee, rice pounders. 

Cassia Fistula, Indian laburnum, plough handles. 

Castanopsis Hystrix, ploughs. 

Celtis australis, Nettlewood, ploughs and chum handles. 

Cinnamomum Cecicodaphne, ploughs and yokes. 

Dalbergia latifolia, Indian rosewood, ploughs and harrow teeth. 

Ficus glomerata, yokes and ploughs. 

Gmelina arborea, Gumhar, yokes. 

Hardtvickia binata, Anjan, ploughs and clod crushers. 

Homalium tornentosum, Burma lancewood, harrow teeth. 

Hymenodictyon excelsum, Kuthan, sieve frames. 

Lagerstroemia Flos Reginae, Jarul, rice pounders, ploughs, and mortars. 
Lagerstroemia parviflora, Lendi, for most agricultural implements. 

Mallotus philippinensis, handles of hoes. 

Millettia pendula, Thinwin, cross bars of harrows. 

Mimusops Elengi, Bulletwood, rice pounders. 

Mimusops hexandra, Palu, harrows and ploughs. 

Olea ferruginea, Indian olive, plough heads, and ginning machines in the Punjab. 
Ougeinia dalbergioides, Sandan, yokes, shafts, harrows, sugar crushers and 
ploughs. 

Prunus Puddum, handles of cycles. 

Pterocarpus Marsupium, Bijasal, ploughs and clod crushers. 

Pterocarpus santalinus, Red sanders, poles and shafts. 

Quercus lamellosa, ploughs. 

Sideroxylon tornentosum, suggested for rice pounders, mallet heads, and clod 
crushers. 

Stereospermum chelonoides, Padriwood, shafts, yokes, and ploughs. 



UWtSTfry 



APPENDIX I 

Taxus baccata, Yew, ploughs. 

Tectona grandis, Teak, ploughs. 

Terminalia belerica , Bahera, plough shafts. 

Terminalia tomentosa , Laurel, ploughs. 

Terminalia Oliveri, teeth of harrows. 

Trewia nudiflora, Gamari, yokes. 

Vilex peduneularis, harrows in Burma, rice pounders, and mortars. 
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GLOSSARY OF SCIENTIFIC TERMS AND PHRASES USED IN 

THE TEXT 


aberrant: abnormal, 
accrescent: increasing in size, 
achene: a small, dry and hard, 1-celled, 
1-seeded, indehiscent fruit, 
achenoid: achene-like. 
acidulous: slightly sour; subacid; sourish, 
acorn: the nut or fruit of the oak ( Quercus 
spp.). 

acrid: bitter and hot. 

acuminate: gradually tapering to the apex. 

acute: pointed. 

adventitious: out of the usual place; said 
of buds produced without order from 
any part of a stem, leaf, or root, 
aggregate crystals: compound crystals, 
aggregate rays: large rays which appear 
to consist of smaller rays, separated by 
fibrous tissue. 

albumen: the deposit of nutritive material 
within the coats of a seed and surround¬ 
ing the embryo. 

albuminous: with albumen; said of seeds 
when some of the nutritive material is 
stored without the embryo (endosperm), 
alternate: one following the other; said of 
leaves when but one leaf occurs at a node, 
ament: a scaly-bracted spike generally 
consisting of unisexual flowers, usually 
deciduous in one piece; a catkin, 
amorphous: having no determinate form; 
shapeless. 

anastomose: to join or unite like the 
parts of a network. 

androgynous: said of an inflorescence 
which contains both male and female 
flowers. 

anemophilous: said of flowers where the 
pollen is earned by the wind, 
annual increment: the layer of wood laid 
down during a given year; see under 
seasonal increment, 
annual ring: an annual increment viewed 
in the transverse section, 
annular: ring-shaped, 
anomalous: deviating from the general 


rule; said of secondary thickening 

where this is not of the normal type, 
apetalous: without petals, 
arborescent: tree-like; said of woody 
plants which attain the stature of trees, 
arcuate: carved like a bow. 
arid: dry, barren. 

aril: an extraneous or late-formed seed 
coat or covering; an appendage growing 
from the stalk of an ovule - prior to 
ripening. 

aromatic: of, pertaining to, or containing, 
aroma; fragrant; strong scented, 
articulation: a joint or connexion between 
two parts capable of separation; the 
vessels of wood are said to be articulate 
since they consist of segments, 
astringent: sour; binding or contracting, 
as opposed to laxative, 
attenuate: thin or slender, 
aureole: a halo; said of paratracheal 
parenchyma when it forms a halo around 
a pore (transverse section of a vessel), 
awl-shaped: shaped like an awl, the 
pointed instrument for piercing small 
holes in leather, wood, &c. 

baccate: berry-like; pulpy throughout ex¬ 
cept the seed. 

balsam: an aromatic substance flowing 
from certain plants, 
balsamiferous: producing balsam, 
bast: the strong lignified fibre from the 
phloem of various woody plants, 
berry: a fruit which is fleshy throughout 
except the seed; see under baccate, 
bipinnate: doubly or twice pinnate; see 
under pinnate. 

biseriate: doubly seriate; in two rows, 
bisexual: having both stamens and pistils; 
hermaphrodite. 

bordered pit: a pit provided with a court 
and overhanging walls, 
botryoidal: having the form of a bunch of 
grapes. 
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ose: same as botryoidal. 
bract : a modified reduced leaf subtending 
a pedicel or peduncle or belonging to an 
inflorescence or occurring at the base of 
shoots. 

bracteate : furnished with bracts, 
bracteolate : furnished with bracteoles. 
bracteole: a secondary bract; a little 
bract. 

bractlet: same as bracteole ; a little bract, 
burl : a knot or excrescence on a tree, 
burr : any rounded knot or excrescence on 
a tree; see under burl. 

caducous : falling off very early; see under 
evanescent. 

cambiform : of the form or character of 
the cambium or cambial cells; of the 
shape of the fusiform mother cells in the 
cambium which give rise to the longitu¬ 
dinal elements in the tree stem, 
cambium : the layer of tissue between the 
bark and the wood which is responsible 
for the increase in girth of the stems and 
roots of plants, 
campanulate: bell-shaped, 
capitate: arranged in a head; collected 
into a head. 

capsular: of, pertaining to, or of the 
nature of, a capsule. 

capsule : a dry dehiscent fruit composed of 
more than one carpel, 
carneous: consisting of, or like, flesh; 
flesh-coloured. 

carpel : a simple pistil or a member of a 
compound pistil. 

cast: a tendency to any colour; a tinge; 
a hue. 

catenate : connected in a series of links or 
ties; chain-like. 

catkin: a scaly-bracted spike generally 
consisting of unisexual flowers, usually 
deciduous in one piece; same as an 

ament. 

cedary-taste : with a taste resembling the 
odour and taste of some of the cedar 
woods belonging to the Coniferae, 
cellulosic : of the nature of, or consisting 
of, cellulose. 

chartaceous: having the texture of stiff 
writing paper. 

citrous fruit: a fruit produced by the 


genus Citrus of the Rutaceae, such, as the 
orange, lemon, citron, &c. 
coccus: one of the segments from a lobed 
fruit with 1-seeded cells, 
coma: a tuft of hairs, 
comose: provided with a tuft of hairs; see 
under coma. 

compound ray: an unusually large wood 
ray (accompanied by small rays) which 
is found in certain species of Quercus, 
Casuarina , &c. 

compressed: flattened, especially later¬ 
ally; said of fruits and seeds which are 
strongly flattened. 

concentric: having a common centre, 
confluent: flowing together; united or 
blended into a combined whole, 
coniferous: belonging to, or pertaining to, 
the Coniferae. 

conjunctive tissue: connective tissue; 
the tissue joining two or more structures, 
bodies, &c. 

connate: united; joined into one organ, 
cordate: heart-shaped, 
coriaceous: of the texture of leather, 
cortex: rind; hark; the tissues outside the 
cambium of a tree, taken collectively, 
corymb: an indeterminate, flat-topped 
flower cluster. 

corymbose: corymb-like, or borne in a 

corymb. 

coterminous: adjacent; neighbouring; 

bordering; contiguous, 
court: an area partly or wholly enclosed 
by buildings, walls, &c.; a term used to 
designate the cavity of a bordered pit 
at the middle lamella, 
crenate: scalloped; serrate with rounded 
teeth. 

crenulate: diminutive of crenate. 
crib: a box or bin, for storing grain, &c., 
usually of slat construction, 
cribriform: resembling a crib; with slat¬ 
like structure. 

cross section: a section at right angles to 
the grain; same as transverse section, 
crustaceous: of hard brittle texture, 
crystal aggregate: a cluster of crystals, 
crystalliferous: hearing or containing 
crystals. 

curly grain: grain in wood resulting from 
abrupt, deep fibre undulations. 
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a waxy substance which is infil- parts are missing, as estipulate, wi 
rated with cellulose to form the cuticle 
of a plant. 



cyme: a broad and flatfish flower cluster 
of the determinate type, 
cy’mose: cyme-like; borne in a cyme, 
cyst: a saccate or bladder-like structure, 
frequently arising through the further 
enlargement of a cell, 
cyst-like: of the nature of a cyst. 

deciduous: falling; not persistent, 
decoction: an extract obtained from a 
body by boiling it in water, 
decurrent: extending down the stem be¬ 
low the insertion. 

dehiscent: the opening of an anther or 
capsule by slits or valves, 
dendroid: tree-like; resembling a tree; see 
under arborescent. 

dentate: toothed with the teeth directed 
outward. 

denticulate: diminutive of dentate, 
dichotomous: forked in pairs, 
diffused: dispersed; disseminated; said of 
parenchyma when the cells, as viewed in 
the transverse section, are scattered, 
diffuse porous: said of porous wood where 
the pores exhibit little or no variation in 
size indicative of seasonal growth, 
digitate: said of a compound leaf in which 
the leaflets are borne at the apex of the 
petiole. 

dimorphic: occurring in two forms, 
dioecious: staminate and pistillate flowers 
on different plants. 

discontinuous ring: said of a growth ring 
which is interrupted; discontinuous rings 
result from the fact that the cambium 
of a tree may remain dormant at a given 
place in the tree for one or more seasons, 
disk: a development of the receptacle of a 
flower at or around the base of the pistil, 
dissepiment: a partition in an ovary, 
fruit, or cell. 

distichous: arranged in two vertical 
ranks; two-ranked, 
drupaceous: drupe-like, 
drupe: a fleshy indehiscent fruit with a 
bony, usually 1-seeded endoearp. 

e-: a Latin prefix usually denoting that 


out stipules, &c. 
echelon: an arrangement of a body of 
troops with the divisions drawn up in 
parallel lines but each somewhat to the 
right or left of the one in the rear, like 
a series of steps; said of wood rays when 
they are so arranged, as viewed in the 
tangential section, 
echinate : beset with prickles, 
echinulate : diminutive of echinate. 
endemic : peculiar to a district or particu¬ 
lar locality. 

endoearp : the inner layer of a pericarp, 
endosperm: the nutritive tissue formed 
within the embryo sac in seed plants; 
the storage tissue in albuminous seeds, 
entomophilous : said of flowers when the 
pollen is carried by insects, 
epiphytic: growing on other plants but 
not parasitic. 

epithelium: a cellular tissue or mem¬ 
brane with little intercellular substance, 
covering a free surface or lining a cavity ; 
the excreting cells encircling the cavities 
of resin canals, gum canals, &c. 
erose : with jagged margin as if gnawed, 
essential oil: any of a class of volatile 
odoriferous oils found in plants and used 
in essences, perfumery, See. 
evanescent: vanishing; disappearing, 
ex-: same as e-. 

exalbuminous : without albumen; said of 
seeds when all the reserve food is stored 
in the embryo. 

excurrent: running out, as a nerve of a 
leaf projecting beyond the margin. 

falcate: scythe-shaped; curved and flat, 
tapering gradually, 
fascicle : a close bundle or cluster, 
febrifuge: a remedy serving to abate or 
remove fever. 

feel : to perceive by the touch; wood may 
be rough to the feel, smooth to the feel, &c. 
ferruginous : brownish red; of the colour 
of iron rust. 

fibre: an elongated, more or less thick- 
walled cell whose function is primarily 
mechanical. 

fiddle -back figure: curly figure, prized 
for the backs of violins (fiddles). 





APPENDIX II 


^ i|gptfre: ornamental markings on the sur¬ 
face of wood, produced by the relative 
arrangement of the different elements of 
the wood or by natural infiltration of 
colouring matter. 

fissile: capable of being split; cleavable. 
fleck: see under ray fleck, 
floral envelope: the calyx and corolla of 
a flower; see under perianth, 
fluorescence: that property which some 
bodies have of emitting light while ex¬ 
posed to the action of certain rays of the 
spectrum; the light emitted is distinct from 
reflected or transmitted light, 
fluorescent: having or showing fluores¬ 
cence. 

follicle: a dry dehiscent fruit or carpel 
opening only along the ventral suture, 
fungal sapstain: discoloration in sap- 
wood resulting from the activities of a 
fungus, as opposed to oxidative sap- 
stain. 

fusiform: spindle-shaped; swollen in the 
middle and narrowing toward either end. 

gelatinous: of the nature and consistence 
of gelatin or jelly; said of fibres where the 
tertiary (inner) wall remains more or less 
gelatinous. 

glabrous: smooth; not pubescent or hairy, 
glaucous: covered or whitened with a 
bloom. 

grain (wood); the alignment of wood 
elements, that is, the manner and direc¬ 
tion in which they are arranged when 
considered en masse ; see under texture, 
gregarious: growing in groups, clusters, 
or colonies. 

gum canal: a tubular intercellular space 
arising through the fission or disintegra¬ 
tion of cells, in some cases in both ways, 
which contains gum. 

gummosis: a pathological condition in 
plant tissues in which the cell walls are 
replaced by masses of gum. 

habit: the general appearance of a plant, 
habitat: the natural abode of a plant or 
animal; the place, especially the kind of 
place, within its range where a plant 
grows or animal lives, 
halo: a circle of light appearing to sur¬ 


round a body; said of paratracheal 
parenchyma when it forms an aureole 
around a pore (transverse section of a 
vessel). 

head: a type of inflorescence which consists 
of sessile or nearly sessile flowers on a 
very short axis or receptacle, 
heartwood: the central core of an exo¬ 
genous woody stem, usually distinguish¬ 
able from the outer portion (sapwood) 
through colour; the mature dead wood 
of an exogenous stem; duramen, 
hemiparasite: a partly parasitic plant con¬ 
taining chlorophyll and therefore capable 
of performing photosynthesis, 
hermaphrodite: with staminate and pis¬ 
tillate organs in the same flower, and 
therefore equivalent to perfect, 
hesperidium: a berry with a leathery 
rind, such as the orange, lemon, &c. 
heterogeneous ray: a wood ray which 
obviously consists of two kinds of cells: 
upright and horizontal, 
hispid: beset with rigid hairs or bristles, 
holoparasite: a parasitic plant which is 
entirely dependent upon its host for its 
sustenance. 

homogeneous ray: a wood ray which 
consists of but one kind of cells, 
horizontal cells: the long, usually narrow, 
horizontal cells which compose the body 
of a heterogeneous ray; see under up¬ 
right cells. 

horizontal plane: a plane parallel to the 
plane of the horizon; in a standing tree 
the plane at right angles to the grain of 
the wood. 

hyaline: transparent; glassy, 
hybrid: a plant resulting from a cross be¬ 
tween two or more parents that are more 
or less unlike. 

hygroscopic: readily absorbing and re¬ 
taining moisture. 

hypertrophy: a condition of excessive de¬ 
velopment of an organ or part; develop¬ 
ment to an unusual or abnormal degree. 

Imbricate: overlapping, as shingles on a 
roof. 

imparipinnate: unequally pinnate; odd- 
pinnate; pinnate with a terminal leaflet 
or pinna. 
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sion: act or state of being included; 
said of cell contents. 

indehiscent : not opening by valves, &c.; 

remaining persistently closed, 
indigenous: native to a region, 
indurated : hardened, 
inequilateral : uneven; one-sided, 
infiltration: extraneous organic material 
infiltrated into wood which is in no sense 
a part of the wood substance proper, 
inflorescence: the flowering part of a 
plant and especially the mode of its 
arrangement. 

intercalary: inserted between or in the 
midst of; interpolated, 
interlaced grain : grain in which the fibres 
are interlaced in an irregular manner, 
interlocked grain: grain in which the 
direction of the fibre alignment alter¬ 
nates at intervals, resulting in ribbon 
figure on the quarter; interlocked - 
grained wood is very difficult to split in 
the radial plane. 

internode : the portion of a stem between 
two nodes. 

interxyliary phloem : strands of secondary 
phloem embedded in the secondary 
xylem. 

involucrate : having an involucre, 
involucre : a circle or collection of bracts 
surrounding a flower cluster or head, or 
a single flower. 

isodiametric : having the diameters equal. 
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lacerate : tom; rent; with a margin appear¬ 
ing as though tom. 

laciniate : slashed; cut into narrow pointed 
lobes. 

lamellate: having thin flat plates or a 
laterally flattened ridge. 

lanceolate: lance-shaped; about 4 times 
as long as wide and broadest below or 
about the middle. 

latex: the milky juice found in certain 
plants. 

laticiferous : containing or producing 
latex. 

latticed perforation : a perforation 
equipped with rods or bars; see under 
scalariform perforation. 

leaflet : part of a compound leaf. 

legume: a dry fruit dehiscent by both 


sutures, as the fruit of the Legumin- 
osae, 

lenticular : of the form of a double convex 
lens. 

liana : a climbing woody plant. 

libriform: having the form of, or re¬ 
sembling, bast; said of thick-walled fibres 
which resemble bast fibres. 

linear: long and narrow with nearly 
parallel margins. 

littoral: of, or pertaining to, a shore, 
especially of the sea. 

locule: a small chamber or cavity; a cell. 

loculicidal: dehiscent into the cavity of 
a cell through the dorsal suture. 

longitudinal : extending or running length¬ 
wise; in wood, the direction along the 
grain. 

longitudinal tissue: in wood, all of the 
tissue with the exception of the wood 
rays. 

lumen (plural lumina): an opening or 
canal; in anatomy, the cavity of a 
cell. 

lysigenous cavity : a cavity arising by the 
breaking down or dissolution of adjoin¬ 
ing cells; see under schizogenous. 


upper or 


marginal cell: a cell on the 
lower margin of a wood ray. 
medulla : same as pith, 
medullary spots : same as pith flecks, 
membranous : thin and rather soft, 
meristem : embryonic or undifferentiated 
tissue the cells of which are capable of 
repeated division. 

-merous: a suffix meaning divided into 
(so many) parts. 

metatracheal parenchyma : parenchyma 
between the pores (vessels) and bearing 
no obvious relation to them, 
metatracheal - diffused parenchyma: 

scattered metatracheal parenchyma, 
metatracheal -zonate parenchyma: 

lined or banded metatracheal paren¬ 
chyma; the lines or bands are concen¬ 
tric. 

monandrous : having flowers with a single 
stamen. 

moniliform : resembling a string of beads, 
monoecious: with unisexual flowers of 
both sexes on the same plant. 
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bpodial growth: growth which is 
^continued each year by a terminal leader. 

monotypic: having a single type or re¬ 
presentative, as a plant family with a 
single genus, or a genus with a single 
species. 

mucilaginous : of, pertaining to, or 
secreting, mucilage, as a cell which 
secretes a moist and viscid, or sticky 
substance. 

multiseriate : arranged in several to many 
rows or series. 

muriform: resembling courses of bricks 
in arrangement. 


naturalized: to become as if native; said 
of an introduced plant which escapes 
from cultivation. 

nectar: the sweet secretion of various 
parts of a flower, 
nectariferous : nectar-bearing, 
nest of vessels : said of a small rounded 
group of small vessels, 
node: the place upon a stem which nor¬ 
mally bears a leaf, a pair of leaves, or a 
whorl of leaves. 

non-porous : said of a wood which is de¬ 
void of pores (vessels), 
nut: an indehiscent, 1-seeded, hard and 
bony fruit. 


oblong : about 3 times as long 1 as wide and 
with nearly parallel sides, 
occluded : stopped up, as of a vessel 
occluded with tyloses, 
olive (colour) : of a dark yellowish or 
brownish green, like an unripe olive; 
brownish yellow; tawny, 
orbicular: circular; round in outline, 
orifice: mouth or orifice, as of a tube; 
opening; hole. 

oval : broad elliptic, with round ends', 
ovate: of the shape of the longitudinal 
section of a hen’s egg, with the broad end 
basal. 

ovule: the body which after fertilization 
becomes the seed. 

oxidative sapstain : discoloration in sap- 
wood resulting from oxidation, in con¬ 
trast to stain produced by a fungus. 


florescence of the racemose type witn 
pedicellate flowers. 

paniculate : borne in a panicle or resemb¬ 
ling a panicle. 

paratracheal parenchyma : parenchyma 
associated with the pores (vessels), 
paratracheal-zonate parenchyma: a 
modified form of paratracheal paren¬ 
chyma in which the pores (vessels) are 
joined by lateral extensions of paren¬ 
chyma from the flanks, 
parenchyma: tissue consistifag of short, 
relatively thin-walled cells with simple 
pits; parenchyma cells (ray and longi¬ 
tudinal) remain alive as long as they are 
included in the sapwood. 
parietal : of, or pertaining to, the wall, 
paripinnate: evenly pinnate; pinnate 
without the terminal leaflet or pinna, 
partridge figure: figure resembling the 
markings on the plumage of the part¬ 
ridge. 

partridge marking: same as partridge 
figure. 

pedicel : the stalk of a flower, 
pedicellate : borne on a pedicel, 
peduncle: the stalk of a flower-cluster; 

also used for the stalk of a solitary flower, 
pedunculate : borne on a peduncle, 
pellucid : clear; transparent, 
peltate : shield-shaped and attached to the 
support by the lower surface, 
penninerved: pinnately nerved; nerves 
arising along a central midrib, 
penniveined: same as penninerved. 
perennial : continuing more than two 
years. 

perforation : opening; hole; orifice; applied 
particularly to the opening between two 
vessel segments. 

perianth: the floral envelope; commonly 
used when there is no clear distinction 
between calyx and corolla, 
pericarp : the wall of the ripened ovary, 
peripheral: of, pertaining to, or con¬ 
stituting, a periphery, 
peripherally flattened: said of a cell 
which is flattened where it is contiguous 
to a larger element or structure, 
periphery : the circumference or peri¬ 
meter of a circle, ellipse, or other closed 
figure. 


panicle : a loose, irregularly compound in¬ 
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He : stalk of a leaf , 
pigment figure : figure in wood occasioned 
by irregular infiltration, resulting in 
darker lines, bands, zones, &c. 
pinna : a primary division of a pinnate leaf, 
pinnate : compound with the leaflets placed 
on each side of the rachis. 
pinnatifid: cleft or divided in a pinnate 
manner. 

pinnule : a secondary pinna, 
pit: a thin place in a cell wall, 
pith: the central cellular part of a stem, 
particularly of an exogenous stem, 
pith fleck: a fleck or spot in a transverse 
section of woodresemblingpith (medulla), 
occasioned by dipterous larvae which 
mine in the cambium during the growing 
season, the mines subsequently becoming 
occluded with wound tissue, 
pith ray: same as wood ray; term now 
obsolete. 

polygamous: bearing unisexual and bi¬ 
sexual flowers on the same plant, 
polygamo-dioecious : bearing male and 
bisexual flowers on one plant, and 
female and bisexual flowers on another 
plant. 

polygamo-monoecious: bearing male 
and female flowers and bisexual flowers 
on the same plant. 

prosenchyma: tissue consisting of long, 
relatively thick-walled cells with bor¬ 
dered pits or pits simple by reduction; 
wood prosenchyma dies as soon as the 
cells attain their maximum size and 
thickness, and performs the conductive 
and mechanical functions, 
proximate : nearest; next, 
pseudo -: a prefix signifying false, 
pubescent: covered with hairs, particu¬ 
larly if short and soft, 
punctate : dotted; dotted with depressions 
or with translucent internal glands or 
coloured dots. 

pungent: causing a sharp sensation in 
taste or smell; acrid, 
purgative: purging; cathartic* 
pyrene : one of the small stones (pips) of a 
drupaceoxis fruit having more than one 
stone. 

quarter section : the section exposed 


when a log is quartered; a longitudinal 
radial section. 

raceme: a simple, indeterminate inflor¬ 
escence of stalked flowers on a more or 
less elongated rachis. 

racemose : borne in racemes or resembling 
a raceme, 

radial : of, or pertaining to, a radius, 
radial plane : the longitudinal plane along 
a radius; see under quarter section, 
radial section: a section in the radial 
plane; see under radial plane, 
rank : a row; line; said of leaves to indicate 
whether they occur in 2 ranks, 3 ranks, 
&c., along a stem, 
ray : same as wood ray. 
ray flare : the expanded portion of a ray 
where it crosses the boundary of a 
growth ring, as viewed in the transverse 
section. 

ray fleck : the portion of a ray exposed on 
a quarter section. 

receptacle: the more or less expanded 
portion of an axis which bears the organs 
of a flower or the collected flowers of 
a head. 

repository cell: a cell, frequently en¬ 
larged, set aside as a special storage 
organ. 

resin: any of the various solid or fluid 
organic substances, chiefly vegetable, 
yellowish to brown, transparent or 
translucent, and soluble in ether, alcohol, 
&c., but not in water, 
resin canal : a tubular, intercellular cavity 
surrounded by excreting cells and bear¬ 
ing resin. 

resin vesicle : a bladder-like cavity or sac 
containing resin. 

resiniferous : resin bearing or secreting, 
reticulate : forming a reticulum; resemb¬ 
ling a network; netted, 
reticulum : a network; a net-like structure, 
revolute margin: margin roiled toward 
the lower side. 

ring porous : said of porous wood where 
the pores exhibit variation in size indica¬ 
tive of seasonal growth, the larger pores 
being placed at the beginning of the ring, 
ripple marks: striations athwart the 
grain on the tangential face of wood 
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l ^edcasioned by storied wood rays and not 
infrequently by these and other storied 
elements. 

roe: see under roe figure, 
roe figure : 4 ribbon* or * stripe-figure 5 
produced on the faces 'of boards when 
inteiioeked-grained logs are quarter- 
sawn; more specifically applied to short 
broken stripe-figure (e.g. mahogany), 
roe streaks : the streaks or bands visible 
in roe figure. 

roseate: rose-coloured; tinged with rose 
colour. 

rugose: wrinkled. 

russet: reddish-brown; also yellowish- 
brown. 

samara : an indehiscent winged fruit, 
samaroid : resembling a samara, 
sapstain: a stain, either of oxidative or 
fungal origin, occurring in the sapwood. 
sapwood: the younger (outer) wood of an 
exogenous stem in which the rise of sap 
takes place, in contrast to the dead core 
of heartwood; alburnum, 
scabrous : rough to the touch, 
scalariform perforation: a ladder-like 
perforation; a perforation with ladder¬ 
like bars; see under latticed perfora¬ 
tion. 

scandent : climbing. 

scarious: thin, dry and membranaceous, 
not green. 

schizogenous cavity : a cavity formed by 
the splitting or delamination of adjacent 
cell walls; see under lysigenous. 
sclerosed : affected with sclerosis; in¬ 
durated. 

sclerosis: hardening of the cell wall by 
lignification. 

seasonal increment : the layer of wood 
laid down during a given growing season; 
see under annual increment, 
secondary thickening (of astern): growth 
in thickness which results from the acti¬ 
vity of a lateral meristem (cambium), 
septate : provided with septa, 
septicidal: dehiscing through the parti¬ 
tions and between the cells, 
septum : a wall separating two cavities; a 
partition. 

seriate : arranged in a series or succession. 


serrate: having sharp teeth pointing for¬ 
ward. 

serrulate : diminutive of serrate, 
sessile : without a stalk, 
sieve-like membrane: a membrane pro¬ 
vided with pits; more specifically the 
punctate pit membrane which is a 
feature of the bordered pits in woods of 
the Leguminosae, Combretaceae, &c. 
simple pit: a pit without overhanging 
walls. 

simple ray: a small ray which accom¬ 
panies that of the aggregate or com¬ 
pound; type where this is present in 
wood. 

sinuate: with the outline of the margin 
strongly wavy, 
sinuous: same as sinuate, 
spicate: arranged in or resembling a 
spike. 

spike : a simple, indeterminate type of in¬ 
florescence with the flowers sessile or 
nearly so upon a more or less elongated 
common axis. 

spiral grain: grain formed by bands of 
fibre which spiral in alternate directions, 
sporadic: occurring singly, or apart from 
other things of the same kind; separate; 
single. 

springwood : that part of an annual in¬ 
crement of wood produced in the spring ; 
specifically, the inner older portion of a 
seasonal increment, 
stipulate : having stipules, 
stipule: an appendage at the base of a 
petiole or on each side of its insertion, 
strobilaceous : pertaining to, or resemb¬ 
ling, a strobile or cone; bearing strobiles, 
strobile : an inflorescence marked by im¬ 
bricated bracts or scales; a cone, 
substitute fibre: a fibrous parenchy¬ 
matous cell in wood which results from 
the failure of a fusiform daughter cell cut 
off from the cambium to divide by trans¬ 
verse septa into a cambiform row of 
parenchyma cells, 
subulate : awl-shaped, 
summerwood: that part of the annual 
increment of wood produced in the sum¬ 
mer; specifically, the outer portion of a 
seasonal increment, 
syncarp : a multiple fruit. 
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gential : of, or pertaining to, a tangent, 
tangential plane: the longitudinal plane 
tangential to a seasonal ring and hence at 
right angles to the radial plane; see under 
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radial plane, 

tangential section : a section in the 
tangential plane; see under tangential 
plane. 

tawny: of a dull yellowish-brown colour; 
see under olive. 

taxonomy: classification, especially the 
classification of plants and animals ac¬ 
cording to natural relationships, 
terete : ha ving a circular transverse section, 
terminal parenchyma: parenchyma on 
the outer face of an annual or seasonal 
growth ring, 
ternate: in threes. 

terra-cotta: reddish-brown, like the 
colour of hard baked clay, 
tertiary spirals: tertiary thickening in 
the form of fine spirals, 
tertiary thickening (of a cell): thickening 
in the tertiary (inner) wall; see under 
tertiary spirals. 

tertiary wall : the innermost wall of a cell 
next to the lumen. 

texture (wood) : the size of wood elements, 
particularly their tangential diameters 
when considered en masse ; in coniferous 
wood the average tangential diameter of 
the tracheids is the best measure of tex¬ 
ture, in porous wood that of the vessels 
and the rays; see under grain, 
tomentose : densely pubescent with glut¬ 
ted hairs. 

tomentum: a dense covering of matted 
hairs. 

tortoise-shell figure: figure resembling 
the markings on the back of a tortoise, 
tracheid: a fibrous lignified cell with 
bordered pits; a prosenchymatous cell 
equipped with typical bordered pits; for 
further description see the Introduction, 
tracheid-like vessel : a very narrow vessel 
which resembles a tracheid and fre¬ 
quently in addition is equipped with ter¬ 
tiary spirals. 

translucent .•'partially transparent; trans¬ 
mitting rays of light without permitting 
objects to be distinctly seen through it. 
transparent: pervious to light; trans¬ 


mitting rays of light so that objects can 
be distinctly seen through it. 
transverse: lying or being across; athwart; 

often opposed to longitudinal, 
transverse plane: the plane at right 
angles to the grain. 

transverse section : a section in the trans¬ 
verse plane; see under transverse plane, 
traumatic : of, or pertaining to, or due to, 
a wound or injury. 

trichotomous : forked in threes; three¬ 
forked. 

trifid: three-cleft; divided part way to the 
base into three lobes with narrow sin¬ 
uses. 

trifoliate : having three leaflets, 
triseriate : three seriate, 
truncate : ending abruptly, as if cut off. 
tubercle : a small tuber or excrescence, 
tuberculate: beset with knobby excre¬ 
scences. 

twisted grain : grain in which the fibrous 
tissue is spiralled or interlaced in an 
irregular manner. 

tylosis (plural tyloses): a cyst-like or 
saccate structure in a cell cavity result¬ 
ing from the enlargement of a pit 
membrane. 

umbel : an indeterminate inflorescence in 
which the peduncles or pedicels of a 
cluster spring from the same point, 
umbellate : borne in umbels; in or like an 
umbel. 

undulate : with wavy surface or margin, 
uniseriate: arranged in one series or 
row. 

unisexual: of one sex, either staminate or 
pistillate. 

upright cells: the short, high, vertical 
cells on the margins of, and often in 
addition in the body of, a heterogeneous 
ray; see under horizontal cells, 
urceolate : hollow and cylindrical or ovoid, 
and contracted at or below the mouth, 
like an urn. 

valvate: opening by valves, as a capsule; 
meeting at the edges without overlap¬ 
ping; see under imbricate, 
vermiculate : worm-like in shape, 
vernal : of, or pertaining to, the spring. 
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vertical plane: a plane perpendicular to 
the plane of the horizon in a standing 
tree; a plane along the grain of the 
wood. 

verticillate : disposed in a whorl; an 
arrangement of leaves (3 or more) in a 
circle round the stem; see under whorled. 

vessel: a composite tubular structure, 
found in porous wood, which results from 
the fusion of a row of cells along the 
grain through the breaking down of their 
end walls. 

vessel grooves : the furrows or channels 
produced along the grain when vessels 
are cut longitudinally. 

vessel lines: same as vessel grooves, 
especially when the grooves are very 
narrow. 

vessel segment: one of the component 
parts of a vessel resulting from the 
maturation of a single cell; see under 

vessel. 
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wavy grain: grain in wood resulting 
from wide, shallow fibre undulations. 

whorled : an arrangement of leaves (3 or 
more) in a circle round the stem; see 
under verticillate, 

wood ray: a ribbon-shaped or lath-like, 
vertically orientated structure extending 
from the bark horizontally inward to¬ 
ward, or to, the centre of a tree. 

xerophyte: a plant structurally adapted 
for growth with a limited water supply. 

xyliary: of, or pertaining to, the xylem. 

xylem: wood; that portion of a vascular 
bundle or stem which consists of tracheal 
tissue; woody tissue as contrasted with 
phloem. 

zonate: ringed; belted; arranged in lines 
or bands. 

zygomorphic: capable of division by only * 
one plane of symmetry. 
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Institute, Taihoku, Formosa. Depart¬ 
ment of Forestry, Bulletin No. 4, 

1924. 

Kanehira, Iden. Imp. Jap. Woods = 
Kanehira, Byozo. Identification of the 
Important Japanese Woods by Ana¬ 
tomical Characters. Government of 
Formosa, Bureau of Productive Indus¬ 
tries. Taihoku, 1921. 

Kanehira, Iden. Phil. Woods = Kanehira, 
Byozo. Identification of Philippine 
Woods by Anatomical Characters. 
Government Research Institute, Tai¬ 
hoku, Formosa, 1924. 

Kanjilal, For. FI. U.P. =* Kanjilal, U. 
Forest Flora of the Siwalik and Jaunsar 
Forest Divisions of the United Provinces 
of Agra and Oudh. Calcutta: Superin¬ 
tendent Govt. Printing, 1911. 

Kew Bulletin. See tinder Kew Bull. Misc. 
Inform. 

Kew Bull. Misc. Inform. = Kew Bulletin 
of Miscellaneous Information, London, 
1887—. 

K. k. naturh. Hof museum in Wien=Kaiser- 
lich konigliche naturhistorische Hof- 
museum, Wien (Vienna). Annalen. Wien, 
1880——. 

Koehler, Guidebook Iden. Woods Used 
Ties and Timbers ** Koehler, Arthur. 
Guidebook for the Identification of 
Woods Used for Ties and Timbers. 
United States Forest Products Labora¬ 
tory Bulletin (1917). Washington, D.C., 
Superintendent of Documents. 

Krabbe, Das gleitende Wachstum bei der 
Gewebebildung der Gefasspflanzen = 
Krabbe, Gustav. Das gleitende Wachs¬ 
tum bei der Gewebebildung der Gefass- 
pflanzen. Berlin, 1886. 

Kraemer, Proef. Bosch., Java, Med. XII 


p 

as Kraemer, Ir. F. Kultuurproeven met 
Industrie-, Konstruktie- en luxe-Hout- 
soorten. Proef station voor het Bosch- 
wezen (Java), Mededeeling, No. 12, 

1925. Weltevreden: Landsdrukkerij. 

Lace and Rodger, Trs. and Shrubs. 

Burma. = Lace, J. H., and Rodger, A. 
Trees,Shrubs and Principal Climbers ,etc., 
recorded in Burma. Rangoon, Burma: 
Superintendent Govt. Printing, 1921. 
Leeomte, Bois Indo-ch. == Lecomte, Henri. 

Bois de lTndo-Chine. Publications de 
l’Agence ficonomique, XIII. Paris: 
Agence ficonomique de lTndo-Chine, 

1926. 

Lecomte, Bois Madagas. = Lecomte, Henri. 

Les Bois de la Foret d’Analamazaotra 
(Madagascar). Paris: Challamel, 1922. 
Lecomte, FI. gen. Indo-Ch. = Lecomte, 
Henri. Flore general© de lTndo-Chine. 
Paris: Masson et Cie., 1910. 

Lewkow., Chem. Tech. Oils, Fats, and 
Waxes = Lewkowitsch, J. Chemical 
Technology and Analysis of Oils, Fats, 
and Waxes. 5 ed., 3 vols. London: 
Macmillan & Co., 1913-15. 

Lewkowitsch. See under Lewkow., Chem. 
Tech. Oils, Fats, and Waxes. 

Malpighia = Malpighia: Rassegna men- 
suale di Botanica. Messina—Genova 
(Italy), 1887—. 

Marshall Ward, Timber and Some 
Diseases. See under Wax'd, Timb. and 
Some Diseases. 

Matthews, Mangrove Swamps Br. N. 

Bor. = Matthews, Donald. Mangrove 
and Nipah Swamps of British North 
Borneo. Government of British North 
Borneo. Department of Forestry, Bulle¬ 
tin No. 3, 1917. Sandakan: Government 
Printing Office. 

Mem. Mus. Hist. Natur. (France) = 
Museum d’histoire naturelle. Memoires. 
Paris, 1815-32. 

Molisch, Mikrochemie — Molisch, Hans. 
Mikrochemie der Pflanzen. Jena: Gus¬ 
tav Fischer, 1913. Dritte Auflage, 1923. 
Moll, Mik. Holzes = Moll, J. W., und 
Janssonius, H. H. Mikrographie des 
Holzes der auf Java vorkommenden 
Baumarten. Bande I—V (5th volume 
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Muller, Atlas der Holzstructur. = Miiller, 
Nikolaus J. K. Atlas der Holzstructur, 
dargestellt in Mikrophotographien. Er- 
Jauternder Text. Halle a. S., 1888. 

Nat. Stand. Dispensatory (U.S.A.) = 
Hare, H. A., Caspari, C., and Rusby, 
H. H. The National Standard Dis¬ 
pensatory, 3 ed. Philadelphia and New 
York: Lee & Febriger, 1916. 

Natuurk. Tijdschrift voor Nederlandsch- 
Indie = Natuurkundige Tijdschrift voor 
Nederlandsch-Indie. Batavia (Java), 
I860—. 

Natuurkundige Verhandelingen v. d. Hol- 
landsche Maatschappij der Weten- 
schappen te Haarlem. Derde Versame- 
ling = Hollandsche Maatschappij der 
Wetenschappen te Haarlem. Verhande¬ 
lingen, Haarlem, 1754—. 

Nees, Syst. Laurin. = Nees von Esenbeck, 

C. G. Systema Laurinarum. Berolina 
(Berlin), 1836. 

Nordlinger, Querschnitte = Nordlinger, 
Hermann. Querschnitte von (elf) hundert 
Holzarten. Band© I-XI, 1852-88. Stutt¬ 
gart: J. G. Cotta’sche Buchhandlung. 

Nova Acta == Nova Acta. Halle, Germany. 

Nuovo Giornale Botanico Italiano = 
Nuovo Giornale Botanico Italiano. 
Firenze (Florence) and Pisa, 1869—. 

Oesterr. Bot. Zeitschr. = Oesterreichische 
Botanische Zeitschrift. Wien (Vienna), 
1858—. 

Parker, For. FI. Punj. = Parker, R. N. 

A Forest Flora of the Punjab with 
Hazara and Delhi. Lahore; Superinten¬ 
dent Government Printing, 1918. 

Parkinson, For. FI. Andam. — Parkinson, 

C. E. A Forest Flora of the Andaman 
Islands. Calcutta; obtainable from 
Forest Research Institute, Dehra Dun, 
India. 

Paxton’s Mag. Bot. = Paxton’s Magazine 
of Botany. London, 1834-49. 

Pearson, Com. Guide For. Econ. Pro. 
Ind. = Pearson, R. S. Commercial 
Guide to the Forest Economic Products 
of India. Government of India Publica* 
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tion, Calcutta: Superintendent of 
Government Printing, 1912. 

Penh allow, North Amer. Gymnosperms = 
Penhallow, David P. North American 
Gymnosperms. Boston: Ginn & Co., 
1907. 

Penny, Tasmanian Forestry «? Penny, J. 
Compton, Tasmanian Forestry: Timber 
Products and Sawmilling Industry, 2 ed. 
Hobart: Government Printer, 1910. 
Petersen, Diagnostisk Vedanatomie = 
Petersen, Otto George. Diagnostisk 
Vedanatomie of N. V. Europas Traer ob 
Buske. Kjobenhavn (Copenhagen) 1901. 
Pfeifer, Die Waarde van Wetenschap- 
pelijk Onderzoek voor de Vasts telling 
van Teehnische Eigenschappen van 
Hout = Pfeiffer, J. Ph. (toe, Thesis.) 
Teehnische Hoogeschool te Delft. Am¬ 
sterdam: J. H. de Bussy, 1917. 

Pfeiffer, Houtsoorten Suriname = Pfeiffer, 

J. Ph. De Houtsoorten van Suriname. 
Koninklijke Vereeniging Koloniaal In- 
stituut, Amsterdam. Mededeeling No. 
XXII, Afdeeling Handelsmuseum No.6 (2 
vols.). Amsterdam: J. H. de Bussy, 1926. 
Pflanzenreich. See Das Pflanzenreich. 

Pharai. Centralhalle = Pharmaceutische 
Centralhalle fur Deutschland. Berlin, 
1842—. 

Pharm. Jour. = Pharmaceutical Journal 
and Transactions, London, 1842—. 

Pharm. Post = Pharmaceutische Post, 
Wien (Vienna), 1868—. 

Phil. Jour. Sci. = Philippine Journal of 
Science, Sections A, B, C, and D. 
Manila, 1906—. 

Phil. Trans. Roy. Soc. London = Royal 
Society of London. Philosophical Trans¬ 
actions. London, 1665—. 

Piceioli, I caratteri anatomici per cono- 
scere i principali Legnami adoperati in 
Italia == Piceioli, L. Same . Siena: T. 
Sorodmuti, 1906. 

Piceioli, Teen. Legno = Piceioli, L. Tec- 
nologia del Legno: Propriety Tecnich 
Caratteri Anatomici ed Usi dei Legnami. 
Milano-Napoli-Palermo-Roma: Union© 
Tipografico-Editrice Torinese, 1919. 

Pierre, FI. for. Cochinch. = Pierre, L. 

Flore forestiere de la Cochinchine. 
Paris: O. Doin, 1879-1907. 
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i!nta = Planta: Archiv fur wissen- 
schaftliche Botanik. Berlin: J. Springer, 
1926—. 

Proc. Acad. Nat. Sciences of Philadelphia 
Academy of Natural Sciences of 
Philadelphia. Proceedings. Philadelphia, 
Pa., U.S A., 1843—. 

Proc. Linn. Soc. N.S.W. = Linnean 
Society of New South Wales. Proceed¬ 
ings. Sydney, 1877—. 

Quar. Jour. Forestry = Royal English 
Arboricultural Society, London. Quar¬ 
terly Journal of Forestry, 1907—. 

Queensland Agr. Jour. = Queensland Ag¬ 
ricultural Journal, Brisbane, 1897—. 

Record, Timb. Trop. Amer. = Record, 
Samuel J., and Mell, C. D. Timbers of 
Tropical America. New Haven, Conn., 
U.S. A.: Yale University Press; London: 
Humphrey Milford, Oxford University 
Press, 1924. 

Reyes, Woods Phil. Dipteroearps = 
Reyes, L. J. Woods of the Philippine 
Dipteroearps. The Philippine Journal 
of Science (Manila), Sec. C, Botany, Vol. 
XXII, No. 3, 1923. 

Ridley, FI. Mai. Penin. = Ridley, Henr 
Flora of the Malay Peninsula. 5 T 
1922-5. London: L. Reeve & Co., Li 

Ridley, Timb. Mai, Penin. =» Ridley, 
Henry N. The Timbers cf the Malay 
Peninsula, Agricultural Bulletin of the 
Straits and Federated Malay States, 
new series, Yol. I, Nos. 1--8, 1901-2. 
Singapore: Government Printing Office. 

Rock, Indig. Trees Haw. Is. = Rock, 
Joseph F. The Indigenous Trees of the 
Hawaiian Islands. Honolulu, Hawaii, 
1913. 

Rock, Ornain. Trees Haw. — Rock, Joseph 
F. The Ornamental Trees of Hawaii. 
Honolulu, Hawaii, 1917. 

Rodger, For. Pro. Burm. = Rodger, A. 
A Hand-Book of the Forest Products 
of Burma. Superintendent, Govt. Print¬ 
ing, 1921. 

Rodger, Trs. and Shrubs. Burm. = Lace, 
J. H. and Rodger, A. List of Trees, 
Shrubs, and Principal Climbers, etc., 
recorded in Burma, Rangoon, Burma: 
Superintendent Govt. Printing, 1921. 
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Roth, F., Timber = Roth, Filibert. Tim¬ 
ber: An Elementary Discussion of the 
Characteristics and Properties of Wood. 
U.S. Department of Agriculture, Divi¬ 
sion of Forestry, Bulletin No. 10, 1895. 
Washington, D.C.: Superintendent of 
Documents. 

Roy. Gard. Kew Rep. = Royal Gardens at 
Kew. Report on the progress. London, 
1856-84. 

Roy. Soc. N.S.W. See under Jour. Proc. 
Roy. Soc. N.S. Wales. 

Saint-Laurent, Bois d’Algerie = Saint- 
Laurent, J. de. Etudes sur les Caractkres 
Anatomiques des Bois d’Algerie, Bulle¬ 
tin. de la Station de Recherches Fores- 
tieres du Nord d’Afrique (Service des 
Forets), Tome I, 7® fascicule, 1926; 
Tome I, 9 e fascicule, 1928. Alger 
(Algiers): Imprimerie Minerva. 

Sargent, Man. Trees N. Amer. = Sargent, 

C. S. Manual of the Trees of North 
America, exclusive of Mexico, 2 ed. 
Boston and New York: Houghton 
Mifflin Co., 1926. 

^ent, Woods of U.S. = Sargent, C. S. 

Woods of the United States, with an 
of their Structure, Qualities, 
es, with Geographical Notes upon 
rees which produce them. New 
Yoi*.: D, Appleton & Co., 1885. 

Schenck, Beitr. z. Anat. d. Lianen = 
Schenck, H. Beitrage zur Biologic und 
Anatomie der Lianen. Bande MI. 
Jena, 1892-3. 

Schn., Com. Woods Phil. = Schneider, 

E. E. Commercial Woods of the Philip¬ 
pines: their Preparation and Uses. 
Bureau of Forestry (Manila), Bulletin 
No. 14, 1916. Manila: Bureau of Print¬ 
ing. 

So. Proc, Roy. Dublin Soc. = Royal 
Dublin Society. Scientific Proceedings. 
Dublin, 1878—. 

Shaw, G. H. The Pines of Mexico «= 
Shaw, George H. The Pines of Mexico. 
Jamaica Plain, Mass., U.S.A.: Arnold 
Arboretum, 1909. 

Sira, Native Timb. S. Afr. = Sim, T. R. 
Native Timbers of South Africa. De¬ 
partment of Mines and Industries, 
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moir No. 3, 1921. Pretoria: Govern¬ 
ment Printing and Stationery Office. 

Smithsonian Rpt. = Smithsonian Institu¬ 
tion, Washington, D.C., U.S.A. Annual 
Reports. Washington, D.C., 1847—. 

Soc. Accl. Paris Bull. = Societe zoologique 
d’acclimatation (de France). Paris, 
Bulletin, 1854—. 

Soc. Linn. (Paris) » Society Lnmeenne de 
Paris. Bulletin, 1874-99. 

Solereder, Sys. Anat. Dicots = Solereder, 
Hans. Systematic Anatomy of the 
Dicotyledons: A Handbook for Labora¬ 
tories of Pure and Applied Botany. 
Translated from the German by Boodle, 
L. A., and Fritsch, F. E. 2 vols. Oxford: 
Clarendon Press, 1908. 

Stam, Het Hout = Stam, G. J. Het 
Hout: bouw, eigenschappen en toepas- 
sing in het dagelijksch leven, Met een 
voorboricht van Dr. C. A. J. A. Oude- 
mans. Utrecht, 1888. 

Stone, Guide to the Identification of our 
Most Useful Timbers = Stone, Herbert 
A. Guide to the Identification of our 
Most Useful Timbers. Cambridge: Uni¬ 
versity Press, 1920. 

Stone, Timb. Br. Guiana — Stone, Her¬ 
bert A., and Freeman, W. G. The 
Timbers of British Guiana. Published 
for the Government of British Guiana. 
London: The Crown Agents for the 
Colonies, 1914. 

Stone, Timb. Com. = Stone, Herbert A. 
The Timbers of Commerce and their 
Identification. 3rd impression. Lon¬ 
don: William Rider Sc Son, 1918. 

Strasburger, Leitungsbahnen (1891) = 
Strasburger, E. Histologische Beitrage 
(4 vols.). III. Ueber den Bau und die 
Verrichtungen der Leitungsbahnen in 
den Pflanzen. Jena, 1891. 

Swain, Timb. and For. Prod. Queensland 
= Swain, E. H. F. The Timbers and 
Forest Products of Queensland. Queens¬ 
land Forest Service. Brisbane: Govern¬ 
ment Printer, 1928. 


Talbot, For. FI. Bom. * Talbot, W. A. 
Forest Flora of the Bombay Presidency 
and Sind. 2 vols. Poona: Government 


Printing (Photo-zincographic) 
ment, 1909,1911. 

Technologist (London) = Technologist 
(London). 1861-7. 

Tectona = Tectona. Buitenzorg, Java, 
1908—. 

te Wechel. See under Wechel. 

Thil, Sections transversales = Thil, 
Andrei Description des sections trans¬ 
versales de 100 especes de bois indigenes. 
Paris, 1895. 

Thorenaar, Proef. Bosch,, Java, Med. XVI 
= Thorenaar, A. Onderzoek naar 
bruikbare kenmerken ter identificatie 
van boomen naar hun bast. Proefstation 
voor het Boschwezen (Java), Mededeeling 
No. 16,1926. Wegeningen (Flushing): H. 
V eenman. 

Trans. Linn. Soc. (London) = Linnean 
Society (London). Transactions. Botany, 
Series 2, 1875—. 

Tropical Woods — Tropical Woods. Yale 
University, New Haven, Conn., U.S.A., 
School of Forestry. 1925—. 

Troup, Ind. Woods and Uses = Troup, 
R. S. Indian Woods and their Uses. 
Indian Forest Memoirs, Vol. I, Economic 
Products Series, No. 1. Calcutta, 1909. 
Superintendent Government Printing, 
1909. 

Troup, Silv. Ind. Trees = Troup, R. S. 
The Silviculture of Indian Trees. 3 vols. 
Published under the authority of his 
Majesty’s Secretary of State for India in 
Council. Oxford: Clarendon Press, 1921. 

Tschirch, Angew. Pflanzenanatomie = 
Tschirch, W. O. Grundriss der Anatomie 
(Angewandte Pflanzenanatomie, ein 
Handbuch zum Studium des anato- 
mischen Baues). Wien (Vienna), 1889. 

Unwin, W. Afr. For. and Forestry = 
Unwin, A. Harold, West African Forest's 
and Forestry. London: T. Fisher Un¬ 
win, Ltd.; New York: E. P. Dutton & 
Co., 1920. 

Ursprung, Anat. u. Jahresringbildung trop. 
Holzarten = Ursprung, A. Beitrage zur 
Anatomie und Jahresringbildung tropi- 
scher Holzarten. Dissertation. Basel, 
1900. 

U.S.D.A. Bull. =s* United States Depart- 
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ent of Agriculture Bulletin. Distri¬ 
buted by tlie Superintendent of Docu¬ 
ments, Washington, D.C., U.S.A. 

U.S. Dept. Agri. Rpt. = United States 
Department of Agriculture, Washington, 
D.C., U.S.A. Reports, L862—. 

U.S. For. Pro. Lab. = United States 
Forest Products Laboratory, Madison, 
Wis., U.S.A. 

U.S. For. Service = United States Forest 
Service. Washington, D.C., U.S.A. 

van Eeden, Houtsoorten van Ned. Oost- 
Indie » van Eeden, F. W. Houtsoorten 
van Nederlandsch. Oost-Indie. Koloniaal 
Museum te Haarlem. Haarlem, Holland, 
1906. 

Verh. d. k. Akad. v. Wetenschappen te 
Amsterdam = Koninklijke Akademie 
van Wetenschappen. Verhandelingen. 
Amsterdam, 1854—. 

Verh. d. k. k. zooiogisch-bot. Ges. in Wien 
= Kaiserlich-konigliche zoologisch-bota- 
nisohe Gesellschaft in Wien. Verhand- 
lungen. Wien (Vienna), 1852—. 

Verh. d. naturhist.-medizinischen Vereins 
z. Heidelberg = Naturhistorisoh- 
medizinischer Verein zu Heidelberg, 
Verhandlungen. Heidelberg, 1857—. 

Ward, Marshall, Timber and Some 
Diseases = Ward, H. Marshall. Timber 
and Some of its Diseases. London: 
Macmillan & Co., Ltd., 1897, another 
edition, 1909. 

Watt, Com. Pro. Ind. «* Watt, George. 
The Commercial Products of India, 
being an abridgement of the Dictionary 
of the Economic Products of India. 
London: John Murray, 1908. 

Wechel, Het Hout = Wechel, Antonie te. 
Het Hout. Zutphen: van Belkum, 1923. 

Wbitford, For. Phil., II. - Whitford, 
H. 1ST. The Forests of the Philippines: 
Part II, The Principal Forest Trees. 
Bureau of Forestry (Manila). Bulletin 
No. 10,1911. Manila: Bureau of Printing. 


Wiesner, Rohstoffe *= Wiesner, Julius von. 
Die Rohstoffe des Pfla-nzenreichs. Band© 
I-III. Leipzig, 1918. Vierte Auflage, 
1928, 

Witt, Desc. List, Nor. and Berar Circ., 

C. P. = Witt, D. 0. Descriptive List of 
Trees, Shrubs, Climbers and Economic 
Herbs of the Northern and Berar Forest 
Circles, Central Provinces. Allahabad, 
1916. 

Witt, Trs. Berar For. Cir. C.P. * Witt, 

D. O. List of Trees, Shrubs and Climbers 
and other plants of economic importance 
found in the Berar Forest Circle of the 
Central Provinces. Nagpur: Govt.Press, 
1908. 

Wind, Proef. Bosch., Java, Med. IX = 
Wind, R. Bijdrage tot de kennis van 
de plantaardige looimiddelen en het 
vraagstuk der looistofvoorziening van 
Nederlandsch-Indie. Proefstation voor 
het Boschwezen (Java), Mededeeling 
No. 9. (no date.) Buitenzorg, Java. 
Winn, Timb. and Uses = Winn, Wien. 
Timbers and their Uses: A Handbook 
for Wood-workers, Merchants, and all 
interested in the Conversion and Use of 
Timber. London: George Rout-ledge & 
Sons, Ltd., 1919. 

Yale Forest School =», Yale Forest School. 
Yale University, New Haven, Conn., 
U.S.A. 


Zoil, Versuch. Ind. Archip. = Zollinger, 
Heinrich. Systematisches Verzeiehniss 
der im Indischen Archipel in den Jahren 
1842-8 gesammelten sowie der aus 
Japan empfangenen Pflanzen (3 parts). 
Zurich, 1854-5. 

Zon, For. Res. World = Zon, Raphael, 
and Sparhawk, W. N. Forest Resources 
of the World. 2 vols. London and 
New York: McGraw-Hill Book Co., 
1923. 






INDEX OF TRADE AND NON-SCIENTIFIC NAMES 


<SL 


Only the page-s on which they are specifically named have been indexed. The authorized trade 
names for India are printed in heavy type. All references after p. 1060 are to Appendix I 
(Classification of Timbers according to uses ) 


African Blackwood, 362. 

— Copal, 409. 

Ainee, or Aini, 934, 1061, 
1065, 1068, 1071, 1083, 
1085. 

A1 dyes, 615, 655. 

Alder, Indian, 969. 

Alizarin dye, 615. 

Alligator Pear, 824. 

Allspice, 549. 

Almond Tree, Indian, 496. 

Almond Wood, Indian, 
501. 

Almonds, 472, 473. 

Aloe, 858. 

Amari, 253. 

American Bass-wood, 482. 

— Black Walnut, 824. 

Amoora, 251, 1061, 1065. 

A'nan, or Burman Yellow- 

heart, 739, 1063, 1066. 

Andaman Bow-wood, 22. 

— Marble-wood,or Zebra- 
wood, 698, 1072, 1075, 
1082. 

—-Padauk, 384, 390, 391, 
395, 416, 1064, 1067, 
1069, 1073, 1081, 1087. 

— Pyinma, 590, 1063, 

1066, 1069, 1072. 

— Satinwood, Chinese 
Myrtle, or Chinese Box¬ 
wood, 198, 1076, 1081. 

Andiroba, 256. 

Anise oil, 825. 

Anjan, 411, 1063, 1069, 
1077, 1083, 1085, 1087. 

Applewood, 472. 

Ash, 596, 709, 710, 715. 

— Black, 715. 

— European, seenextentry. 

— Himalayan (or Euro¬ 
pean), 715, 1069, 1072, 
1076, 1080, 1081, 1083, 
1086, 1087. 

— Oregon, 715. 


'Australian Beefwood, 
957, 1066, 1077, 1080. 

| — Grey Teak, 799. 

— White Beech, 799. 
Avocado, 824. 

Axle wood, 539,1061,1068, 
1075, 1077, 1080, 1081, 
1086, 1087. 


Babul, 449, 1061, 1065, 
1067, 1075, 1077, 1078, 
1080, 1083, 1085, 1087. 

Badam, oi White Bomb¬ 
way, 503, 1065, 1067, 
1070, 1073, 1074. 

Bael tree, 206. 

Bahera, 506, 1065, 1067, 
1070, 1075, 1076, 1077, 
1080, 1 )84, 1088. 

Baing, 606, 1067, 1075, 
1077, 1079, 1084. 

Balata, 663, 668. 

Balpale, see Banate. 

Balsa Wood, 132. 

Balsam, Canada, 1016. 

— Copaiva, 409. 

— Gum, 409. 

Banate, Banati, or Balpale, 
277,1063,1074,1084. 

Banyan Tree, 923, 925. 

Bass-wood, American, 482. 

Bast, 132. 

Baticulin, 848. 

Bay Tree, Sweet, 823. 

Bed-straw, 615. 

Beech, 448, 975. 

— White (Australia), 799. 

Beefwood, Australian, 

957, 1066,1077, 1080. 

Bengal Sal, 111. 

Benteak, or Nana, 579, 
1063, 1066, 1069, 1072, 
1077, 1082. 

Bijasal, 392, 1064, 1069, 
1076, 1077, 1083, 1087, 
1088. 


Billian, 824. 

Binga, 634,1065, 1076. 
Birch, 798, 961. 

— Tar, 961. 

Bishopwood, 870, 881, 
1061, 1068, 1071, 1078. 
Bitter Quassia Wood, 213. 
Bittersweet, 275. 

Black Chuglam, 512,1065, 
1073, 1081, 1087. 

— Dammar,70,1062,1066, 

1077. 

— Dhup, or Indian White 
Mahogany, 229. 

— Siris, 458, 1061, 1068, 
1071, 1085, 1087. 

— Walnut, American, 824. 
Blackwood, 377, 395, 794, 

796. 

— African, 362, 

— Bombay, or Indian 
Rosewood, 368. 

— Burma, or Indian Coco- 
bolo, 373, 1066, 1072,' 

1078, 1087. 

Blue Pine, 1033,1064,1067, 

1069, 1071, 1073, 1074, 
1083, 1084. 

Bois de Rose, 824. 

Bombay Blackwood, or 
Indian Rosewood, 368, 
1062, 1066, 1068, 1072, 
1074, 1075, 1078, 1079, 
1080, 1082, 1084, 1086. 
1087. 

Bombway, White, or Ba¬ 
dam, 503, 1065, 1067, 

1070, 1073, 1074. 

Borage, 749. 

Borneo Camphor, 67. 

Bow - wood, Andaman, 22. 
Boxwood, 198, 201, 203, 
204, 448, 643, 647, 655, 
870, 871, 1072, 1075, 
1077, 1081, 1084, 1086. 

—• Ceylon, 653,1075. 
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mod, Chinese, Chi¬ 
nese Myrtle, or Anda¬ 
man Satinwood, 198, 
1076, 1081. 

— Indian, 648, 1076. 

Brazil Nut, 549. 

Brazilian Mahogany, 256. 

— Rosewood, 362. 
Bread-fruit, 911. 

Briar-root, 659. 

Buckthorn, 281. 

Bullet-wood (Mimusops): 

1. M. Elengi, 680,1067, 
1073, 1081, 1088. 

2. M. littoralis, 685, 
1064. 

Burma Blackwood, or 
Indian Cocobolo, 373, 
1066, 1072, 1078, 1087. 

— Gluta, 321,1072. 

— Lance wood, 36, 1066, 
1069, 1082, 1087. 

— Mahogany, or Thitka, 
165, 1067, 1069, 1073, 
1083, 1084, 1087. 

— Padauk, 388, 395, 1064, 
1069, 1073, 1082, 1083, 
1085. 

— Sal, see Sal. 

— Teak, see Teak. 

— Thitka, 161, 165. 

— Toon, 272. 

—Tulipwood, or Tamalan, 
377, 1068, 1072, 1075, 
1080, 1082,1087. 

— Yellowheart, or Anan, 
739, 1063, 1066. 

Burmese Sal, see Sal. 
Butter Tree, 671. 

Butternuts, 949. 

Calantas, 234, 267. 

Camphor, 823, 825. 

— Borneo, 67. 

Canada Balsam, 1016. 
Canary Whitewood, 14, 18. 
Canoe tree, Nicobar, 53. 
Carallia Wood, 492, 1062. 
Cashew Nuts, 309. 

Cassava Root, 870. 

Cassia Bark, 823. 

Castor Oil, 869. 


Ceara Rubber, 869. 

Cedar, American Spanish, 
267. 

— False, 1017. 

— Spanish or Cigar Box, 
234. 

— White, 247, 1062, 1069, 
1077,1085. 

Ceylon Boxwood, 653, 
1075. 

— Satinwood, 211. 
Champak, 17, 1064, 1067, 

1084. 

Chaplash, 938, 1061,1065, 
1068, 1074, 1080. 
Chatiyan, or Shaitan 
Wood, 725, 1071, 1074. 
Chee, 563,1066,1071,1078, 
1084, 1087. 

Cherries, 863. 

Cherry, Cornelian, 610. 

— Japanese, 47c. 

Chestnut, 975. 

— Horse-, 288, 239. 

— Indian Sweet 998,1083. 

Chickrassy, 264, 1062, 

1072, 1078, 1084. 

Chicle, 663. 

Chil, or Chir, 1037, 1064, 
1071, 1083, 1084. 
China-grass, 945. 

China Tree, Indian, 234. 
Chinchona Bark, 615, 
Chinese Boxwood, see 
next entry. ♦ 

— Myrtle, Chinese Box¬ 
wood, or Andaman 
Satinwood, 198, 1076, 
1081. 

— Sumac, 213, 214. 

— Wood-oil, 869. 

Chir, or Chil, 1037, 1064, 
1071, 1083, 1084. 
Chocolate, 144. 

Chooi, 223, 1073, 1081, 
1086, 1087. 

Chuglam, Black, 512, 
1065,1073, 1081, 1087. 

— White, or Indian Silver 
Grey Wood, 534, 1065, 
1067, 1073, 1075, 1081, 
1083,1084,1086. 


Cigar Box Cedar, 234. 
Cinnamon, 828. 

— Wild, 830. 

Cinnamon Bark, 823. 

Citrin, Santal, 244. 

Citron, 190. 

Clearing Nut Tree, 738. 
Clove, 549. 

Cocoa, 144. 

Cocobolo, Indian, or 
Burma Blackwood, 

373, 1066, 1072, 1078, 
1087. 

Coffee, 615. 

Cola Nuts, 144. 

Columbian Mahogany, 550. 
Copaiva Balsam, 409. 

Copal, African, 409. 

Cork, 976. 

Cornel, 610. 

Cornelian Cherry, 610. 
Cotton Wood, or Semul, 
136, 1004, 1061, 1074, 
1077, 1078, 1082, 1083, 

1084. 

Crabwood, 256. 

Crape Myrtle, 573. 

Cream Nut, 549. 

Croton Oil, 869. 

Cutch, 445,486,1061,1067, 
1075, 1077, 1078, 1080, 

1085, 1086, 1087. 

Cypress, Himalayan, 

1019, 1062, 1071, 1072, 
1079,1083. 


Dahat, 786, 796. 

Damars, 67. 

Dammar, Black, 70,1062, 
1066, 1077. 

Demerara Greenheart, 824. 

— Mahogany, 256. 

Deodar, 18, 112, 983, 1017, 
1021, 1030, 1035, 1037, 
1039, 1046, 1055, 1059, 
1062, 1068, 1071, 1074, 
1082, 1083. 

Dhaman, 172, 1069, 1072, 
1077, 1080, 1082, 1085, 
1086. 

Dhup, 231. 











Black, or Indian 
White Mahogany, 229. 

— White, 129, 1062, 1074, 

1077. 

Didu, 139,1061,1074,1078, 
1082, 1083, 1084. 
Dillenia, 7, 1062, 1072. 
Dogbane, 723. 

Dogwood, 610. 

Douglas Fir, 714, 715. 
Durian, Wild, 141. 

Eaglewood, Indian, 859. 
East Indian Satinwood, 
209, 1062, 1068, 1072, 
1075, 1078, 1080, 1082, 

1085. 

East Indian Walnut, see 
Kokko. 

Ebony, 371, 448, 689. 

— Senegal, 362. 

Ebony (Diospyros): 

1. D. Ebenum, 693, 
1075, 1078, 1082,1086. 

2. D. Melanoxylon, 703, 
1062, 1068, 1075, 1078, 
1080, 1081, 1082. 

3. D. tomentosa, 700, 

1068, 1072, 1076, 1078, 
1080, 1081. 

Eleini, Gum, 217. 

— Manila, 217. 

Elm, 894. 

Elm, Indian, 903, 1063, 
1072, 1078, 1080, 1083. 
Eng, or In, 81, 1062,1066, 

1069, 1071, 1074. 
European Ash, see Ash. 

Fig, 911. 

Filbert Nuts, 961. 

Fir, Himalayan silver, 
1057, 1061,’ 1070, 1074, 

1078, 1083. 

Flame of the Forest, 360. 
Forget-me-not, 749. 
Frankincense, 217. 

Gaboon Mahogany, 217. 
Gamboge, 43. 

Gamari, 885, 1075, 1078, 
1082,1086, 1087, 1088. 
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Garuga, 221, 2. A. oblongum, 299, 

Gluta, 323,1072. 1075. 

— Burma, 321, 1072. 3. A. pictum, 306,1061, 

Godi, 440. 1086. 


Goldenbells, 709. 

Grapefruit, 190. 

Greenheart, Demerara, 824. 
Grey Australian Teak, 799. 
Guava, 549. 

Gum, Balsam, 409. 

— Locust, 409. 

— Red, 65,481,484. 

Gum Arabic, 438. 

Gum Elemi, 217. 

Gum Resin Mastic, 311. 
Gumhar, 799, 1063, 1066, 

1069, 1072, 1076, 1078, 
1079, 1080, 1086, 1087. 
Gunny, 164. 

Gurjun, 70, 85, 87, 91,371. 
Gurjun (Dipterocarpus): 

1. D. alatus, 85, 1062, 
1066, 1071, 1074. 

2. D. costatus, 90,1062. 

3. D. Grlffithii, 88, 
1062, 1071. 

4. D. turbinatus, 72, 
1066,1069, 1071. 

Gurjun Oil, 67. 
Gutta-percha, 663, 667, 668. 

Hackberries, 894. 

Hadang, 757, 1068, 1072, 
1075, 1078, 1080. 
Haldu,197, 617, 623, 1061, 
1065, 1067, 1071, 1074, 
1075, 1077, 1079, 1082, 
1084, 1085, 1086, 1087. 
Hard (Rock) Maple, 297, 
308. 

Hardwood, 402. 

Hazel, Witch, 479. 

Heath, 659. 

Heliotrope, 749. 

Henna, 570. 

Hickory, 949. 

Hill Toon, 272. 

Himalayan Ash, see Ash. 

— Cypress, 1019, 1062, j 
1071, 1072,1079, 1083. 

— Maple (Acer): 

1. A. Campbellii, 304. | 


Himalayan Poplar, 1009, 
1074, 1079, 1082. 

— Silver Fir, 1057, 1061, 

1070, 1074, 1078, 1083. 

— Spruce, 1052, 1064, 

1071, 1074, 1079. 

Hog Plum, 345. 

Hollock, 530, 1065, 1067, 

1071, 1073, 1079, 1084, 

1086. 

Hollong, 78, 1062, 1066, 
1071, 1084. 

Honduras Rosewood, 362. 
Hopea, 95, 1063, 1071, 
1077,1080. 

Horse-chestnut, Indian, 
288, 289. 


In, 91, 338. 

In, or Eng, 81, 1062, 1066, 
1069, 1071, 1074. 

In oil, 67. 

India Rubber Tree, 923. 

Indian Alder, 969. 

— Almond Tree, 496. 

— Almond Wood, 501. 

— Boxwood, 648, 1076. 

— Chestnut, Sweet, 998, 
1083. 

— Cocobolo, or Burma 
Blackwood, 373, 1066, 
1072, 1078, 1087. 

— Eaglewood, 859. 

— Elm, 903, 1063, 1072, 

1078, 1080, 1083. 

— Horse-chestnut, 288, 
289. 

— Juniper, 1022, 1063, 

1079. 

— Laburnum, 403, 1062, 
1068, 1075, 1080, 1083, 

1087. 

— Olive, 719, 1073, 1076, 
1081, 1088. 

— Poplar, 1007, 1064, 

1067, 1076, 1079. 

— Red Wood, or Soymida, 







Ml NIST/fy. 
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Indian Rosewood, or Bom - 
bay Blackwood, 368, 

1062, 1066, 1068, 1072, 
1074, 1075, 1078, 1079, 
1080, 1082, 1084, 1086, 
1087. 

— Silver Grey Wood, or 
White Chuglam, 534, 
1065, 1067, 1073, 1075, 
1081,1083,1084,1086. 

— White Mahogany, or 
Black Dhup, 229. 

— Willow, 1012, 1079. 

Ipe Peroba, 764, 
Ipecacuanha, 615. 

Irul, 430, 434, 1065, 1067, 
1071, 1077, 1079, 1083, 
1084. 


Jacaranda, 764. 

Jaman, 560, 1063, 1066, 
1069, 1071, 1074, 1077, 
1079. 

Japanese Cherries, 473. 

Jarul, or Pyinma, 581, 
582,586,592,1063,1066, 
1069, 1070, 1071, 1076, 
1079, 1086,1088. 

Jasmine, 709, 710. 

Jujube, 282. 

Juniper, Indian, 1022, 
1063, 1079. 

Jute, 164. 

Jutili, 482, 1061, 1070. 


Kabuli, 440. 

Kadam, 619, 1061, 1065, 
1074, 1080. 

Kaim, 631, 1065, 1076, 
1078, 1081, 1086. 
Kaliwas, 55. 

Kamassi Boxwood, or Kny- 
sna, 723 

Kanti, 448,1061, 1078. 

Kanyin, 85.* 

Kapok, 132. 

Karani, 141, 1062, 1072, 
1084. 

Karen Wood, 1070. 


Kath, 446, 448. 

Katus, 1000. 

Kauria, 440. 

Kikar, 440. 

Kindal, 525, 1065, 1067, 

1070, 1071, 1075, 1077. 
Ivnysna, or Kamassi Box¬ 
wood, 723. 

Kokko (East Indian Wal¬ 
nut), 453, 454, 1061, 
1068, 1071, 1077, 1087. 
Kumbi, 566. 

Kumquat, 190. 

Kusam, 292, 1069, 1077, 

1081, 1085. 

Kuthan, 636, 1063, 1072, 
1074, 1076, 1083, 1086, 
1087. 

Laburnum, Indian, 403, 

1062, 1068, 1075, 1080, 

1083, 1087. 

Lace-bark Tree, 858. 
Lacquer, 309, 319. 
Ladderwood, see Machilus. 
Lakuch, 941, 1061, 1066, 

1078, 1085. 

Lalchini, 53, 1062, 1066. 
Lampati, 598, 1062, 1072, 
1074, 1084. 

Lance wood, Burma, 36, 
# 1066, 1069, 1082, 1087. 
Laurel, 518, 823, 1065, 
1067, 1070, 1071, 1073, 
1076, 1077, 107$, 1081, 

1082, 1087, 1088. 

— .Spurge, 858. 

Lemon, 190. 

Lendia, 576, 1063, 1067, 

1071, 1072, 1074, 1080, 
1085, 1086,1087, 1088. 

Letterwood, | 

Leza, 595,1063,1067,1069, 
1081, 1086. 

Lign Aloe, 858. 

Lilac, 709. 

Lilac, Persian, 234, 239, 

1063, 1074, 1076, 1081, 

1084. 

Lime, 190. 

Linaloe Oil, 824. 

Litchi Fruits, 288. 


Locust Cum, 409. 
Loose-strife, 570. 

Macassar Oil, 291. 

Machilus (Machilus), or 
Ladderwood: 1. M. 

Gammieana, 841. 
2.M. macrantha, 845, 
1063, 1067, 1074. 

3 .M. odoratissima, 838, 
1063, 1083. 

Madder, 615. 

Mahogany, 234-74, 362. 

— Brazilian, 256. 

— Burma, or Thitka, 161, 
165, 1067, 1069, 1073, 
1083, 1084, 1087. 

— Columbian, 550. 

— Demerara, 256. 

— Gaboon, 217. 

— Indian White, or Black 
Dhup, 229. 

— Philippine, 107. 

— Sapeli, 266. 

Makai, 119, 1064, 1067, 
1069, 1071. 

Malabar Nim Wood, 241, 
1074, 1087. 

— Red Pine, 49. 

— White Pine, 131. 

Mango, 309, 313. 

Mango Wood, 315, 319, 
1063, 1067, 1069, 1074, 
1083, 1087. 

Mangrove, 487, 491. 

Manila Elemi, 217. 

Manna, 709. 

Maple, 297, 785. 

— Hard (Rock), 297, 308. 

— Himalayan, see under 
Himalayan. 

— Soft, 335. 

— Sugar, 297, 308. 

Marble - wood, A nd a - 

man, or Zebra-wood, 
698, 1072, 1075, 

1082. 

Mascal Wood, 127, 1067. 
Mesua, 57, 1063, 1067, 
1071, 1077. 

Mezereum, 858. 

Milla, 805, 1065, 1070, 
1071, 1079. 
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Orange, 197. 


Palu, 683,1064,1073,1081 
1083, 1085, 1088. 


Monkey-pot family, 549. 
Mulberry, 911, 915, 1064, 

1067, 1069, 1073, 1076, 
1080, 1081, 1082, 1086, 
1087. 

Mundani, 426, 1061, 1074, 
1083, 1084. 

Myrabolan, 509, 1065, 

1070, 1082. 

— Nuts, 309, 496. 

Myrrh, 217. 

Myrtle, 549. 

— Chinese, Chinese Box¬ 
wood, or Andaman 
Satinwood, 198, 1076, 
1081. 

—- Crape, 573. 

Nana, or Benteak, 579, 
1063, 1066, 1069, 1072, 
1077, 1082. 

Narra, 382. 

Needle Wood, 64. 

Nettle Wood, 907, 1066, 

1068, 1080, 1087. 
Nicobar Canoe Tree, 53. 
Nim Wood, Malabar, 241, 

1074, 1087. 

Nutmeg, 813. 

Nux-vomica, 742. 

Oak, 488, 975. 

Oak Galls, 976. 

Okoume, 217. 

Olive, Indian, 709, 719, 

1073, 1076, 1081, 1088. 
Orange, 190. 

— Mock, 197. 

Oregon Ash, 715. 

Oriental Wood, 824. 

Padauk, 371, 382, 802. 
t Andaman, 384, 390, 

391, 395,416, 1064, 1067, 

1069, 1073, 1081, 1087. 

— Burma, 388, 395, 1064, 
1069, 1073, 1082, 1083, 
1085. 

Padri, 771, 1075, 1088. 
Pali, 668, 1064, 1067, 1073, 

1074, 1077,1083. 


Panisaj, 530. 

Papita, 152, 1075, 1082. 
Para Rubber, 869. 

Paradise Nut, 549. 

Peach, Native, 863. 

— Sierra Leone, 615, 617. 
Pear wood, 472. 

Peccan Nuts, 949. 

Persian Lilac, 234, 239, 
1063, 1074, 1076, 1081, 

1084. 

Persimmon, 689. 

Philippine Mahogany, 107. 
Pdi Nut, 217. 

Pimento, 549. 

Pine, 131, 983. 

— Blue, 1033, 1064, 1067, 
1069, 1071, 1073, 1074, 
1083, 1084. 

— Malabar Red, 49. 

— Malabar White, 131. 

— Weymouth, 1035. 

Piney, 414, 1063, 1072, 

1076, 1080, 1081. 

Pipal Tree, 923, 928. 
Pipli, 480,1061, 1072. 
Pistachio Nuts, 309, 311. 
Plum, Hog, 345. 
Pomegranate, 570. 

Poon, 45, 1062, 1066, 

1068, 1072, 1077, 1084, 

1085. 

Poon, or Poonspar, 47. 
Poplar, 1004. 

— Himalayan, 1074, 1079, 
1082. 

— Indian, 1007,1064,1067, 
1076, 1079. 

Privet, 709. 

Pumelo, 190. 

Pussur Wood, 257, 1062, 
1066, 1068, 1072, 1080. 
Puzzle Fruit Tree, 259. 
Pyinkado, 112, 430, 436, 
437, 1065, 1070, 1071, 
1079, 1081, 1082, 1085. 
Pyinma,or Jarul, 581,582, 
586, 592, f063, 1066, 

1069, 1070, 1071, 1076, 
1079, 1086, 1088. 


Pyinma, Andaman, 590, 

1064, 1066, 1069, 1072. 

Quassia Wood, Bitter, 213. 

Quebracho Wood, 309, 310. 

Queensland Walnut, 824. 

Quinine, 615. 

Ramie, 945. 

Ramkanta, 440. 

Red Gum, 65, 481, 484. 

— Pine, Malabar, 49. 

— Sanders, 382, 396, 

1064, 1076, 1078, 1087, 
1088. 

— Wood, 25. 

— Wood, Indian, see Soy- 
mida. 

Resin, 1016. 

Rhea, 945. • 

Roble, 763. 

Rock (Hard) Maple, 297, 
308. 

Rose apple, 549. 

Rose of Sharon, 132. 

Rosewood, 234, 362. 

— Brazilian, 362. 

— Honduras, 362. 

— Indian, see Bombay 
Blackwood. 

Rubber, 911. 

— Ceara, 869. 

— Para, 869. 

— Tree, India, 923. 

Sal (Shorearobusta), 108, 
114, 116, 117, 489, 834, 
1064, 1067, 1070, 1071, 
1077, 1079, 1081, 1083, 
1085, 1086. 

— Bengal, 111. 

— Burma, or Thitya 
(Shorea obtusa), 115, 
1064, 1067, 1070, 1071, 
1079, 1081, 1083. 

— Burmese (Pentacme 

suavis), 103,1064,1069, 
1071. • 

Salai, or Salia, 218, 1072, 
1074, 1078, 1082, 1085. 

Salmon Wood, or Swani, 
161, 1066. 
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Sandalwood, 244,863,865, 
1076, 1078,1086. 
Sandan, 353, 1064, 1069, 
1073, 1080, 1081, 1082, 
1088. 

Sanders, Red, 382, 396, 
1064, 1076, 1078, 1087, 
1088. 

Santal Citrin, 244. 

Sapeli Mahogany, 266. 
Sapodilla Plum, 664. 
Sassafras, 826. 

Satin Walnut, 65, 481, 484. 
Satine, 912. 

Satinwood, Andaman, 
Chinese Boxwood, or 
Chinese Myrtle, 198, 

1076, 1081. 

— Ceylon, 211. 

— East Indian, 209, 1061, 
1068, 1072, 1076, 1078, 
1080, 1082, 1085. 

— West Indian, 193, 211. 
Sausage Tree, 764. 

Sawbya, 150, 1065, 1075. 
Semul, or Cotton Wood, 

136, 1004, 1061, 1074, 

1077, 1078, 1082, 1083, 

1084. 

Senegal Ebony, 362. 
Shaitan Wood, or Chati- 
yan, 725, 1071, 1074. 
Shola, 295. 

Sierra Leone Peach, 615, 

617. 

Silver Fir, Himalayan, 
1057, 1061, 1070, 1074, 

1078, 1083. 

— Grey Wood, see Chug- 
lam, White. 

Siris, Black, 458, 1061, 
1068, 1071, 1085, 1087. 

— White, 461, 1061, 1065, 
1071, 1085. 

Sissoo, 364, 377, 1062, 
1066, 1068, 1072, 1075, 
1078, 1080, 1082, 1084, 
1087. 

Snake-wood, or Strych¬ 
nine Tree, 743, 912. 


Soft Maple, 335. 

Soymida, or Indian Red 
Wood, 261, 1064, 1073, 
1076, 1078, 1085. 

Spanish Cedar, 234. 

— Cedar, American, 267. 

Spruce, 1059. 

— Himalayan, 1052,1064, 
1071, 1074, 1079. 

Spurge, 869. 

— Laurel, 858. 

Staff Tree, 275. 

Stinkwood, 824, 825. 

Storax, 479. 

Strychnine Tree, or 
Snakewood, 743, 912. 

Sugar Maple, 297, 308. 

Sumac, Chinese, 213, 214. 

Sundri, 154, 761, 1063, 
1066, 1069, 1077, 1079, 
1080,1081,1082,1085. 

Swani, or Salmon Wood, 
161, 1066. 

Sweet Bay Tree, 823. 

Sweet Chestnut, Indian, 
998, 1083. 

Syringa, 709, 710. 

Tamalan, or BurmaTulip- 
wood, 377, 1068, 1072, 
1075, 1080, 1082, 1087. 

Tangerine, 190. 

Tangkawang, 67. 

Tannin, 309, 496, 510, 870, 
894, 976, 1004, |016. 

Tapioca, 870. 

Tavoy Wood, 122, 1067. 

Teak, 787,1065,1067,1070, 
1071, 1073, 1075, 1078, 
1079, 1083, 1084, 1085, 
1088. 

Telia, 440. 

Thingan, or White Thin- 
gan, 100, 1063, 1066, 
1069, 1071, 1072, 1083, 

1085. 

Thinwin, 350, 1064, 1073, 
1088. 

Thitka, or Burma Maho¬ 
gany, 161, 165, 1067, 
1069, 1073, 1083, 1084, 
1087. 


H 

Thitmin, 1028,1064,1067, 
1073, 1079, 1084. 

Thitpok, 606. 

Thitsi, 331, 1063, 1070, 
1073, 1081. 

Thitsi oil, 309. 

Thitya, see Sal. 

Toon, 234, 267, 268, 1062, 
1068, 1072, 1074, 1075, 
1077, 1081, 1082, 1084, 

1086. 

— Hill, 272. 

Torchwood, 217. 

Tree of Heaven, 213. 

Trincomalee Wood, 167, 
1061, 1068, 1071, 1080, 
1085. 

Trumpet-creepers, 764. 

Tulipwood, 288. 

— Burma, or Tamalan, 

377, 1068, 1072, 1075, 
1080, 1082,1087. 

Tung Wood-oil, 869. 

Turpentine, 1016. 

Vedi, 440. 

Vellapinney, 129, 1065, 

1075. 

Vermilion Wood, 382. 

Vervain, 781. 

Walnut, 454, 504, 949, 951, 
1063, 1072, 1078, 1083, 
1084. 

— American Black, 824. 

— East Indian, see Kokko. 

— Queensland, 824. 

— Satin, 65, 481, 484. 

Walnut Bean, 824. 

West Indian Satinwood, 

193, 211. 

Weymouth Pine, 1035. 

White Australian Beech, 

799. 

— Bombway, see Badam. 

— Cedar, 247, 1062, 1069, 
1077, 1085. 

— Chuglam, or Indian 
Silver Grey Wood, 534, 
1065, 1067, 1073, 1075, 
1083, 1084, 1086. 
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Dhup, 129, 1062, 1074, 
1077. 

White Mahogany, Indian, 
or Black Dhup, 229. 

— Pine, Malabar, 131. 

— Siris, 461, 1061, 1065, 
1071, 1085. 

— Thingan, or Thingan, 
100, 1063, 1066, 1069, 
1071, 1072, 1083, 1085. 

Whitewood, Canary, 14, 18. 

Wild Cinnamon, 830. 


Wild Durian, 141. 

Willow, 479, 1004. 

— Indian, 1012, 1079. 
Winter-green, 961. 

Witch Hazel, 479. 

Wodier, 336, 1073, 1074, 
1076, 1077, 1078, 1079, 
1083. 

Wood-apple, 204. 


Yellowheart, Burman, or 
Anan, 739, 1063, 1066. 


Yew, 1025, 1065, 1070, 
1073, 1076, 1079, 1083, 
1086, 1088. 

Y6n, 543, 1068, 1070, 1079, 
1080,1082. 


Zebra-wood, or Andaman 
Marble-wood, 698, 

1072, 1075, 1082. 




INDEX OF VERNACULAR NAMES 


<SL 



Abnus, 693. 

Acha, 411, 693. 
Achar, 326. 

Achki, 7. 

Ack, 656. 

Adak, 760. 

Adaii, 294. 
Adamarram, 501. 
Adampa, 564. 
Addula, 760. 
Adhauari, 576. 
Adwi-nuggi, 767. 
Agal, 264. 

Agar, 859. 

Agil, 95, 245, 247. 
Aglay, 264. 

Ahl, 656. 

Ahlada, 925. 

Aian, 375. 

Ain, 518. 

Ainee, 934. 
Aini-pillao, 141. 
Ainshi, 656. 

Aiya pala, 732. 
Ajlian, 586. 

Akachi, 7. 

Akhor, 951. 

Akhrot, 951. 

Akr6t, 951. 

Akrut, 951. 

Akshi, 7. 

Akyaw, 859. 

Al, 656, 925. 

Ala, 925. 
Alathanda, 878. 
Alada, 925. 

Matt, 509. 

Ali, 656, 928. 

Alingi, 660. 

Alladi, 656. 

Alleri, 656. 

Allpeyar, 178. 

Alua, 656. 

Am, 315, 

Amalgucb, 474. 
Amali, 878. 
Amaltas, 403. 
Amara, 345. 

Amari, 251,253, 518 


Arnba, 315. 
Ambada, 345. 
Ambala, 878. 
Ambalam, 345, 
Ambar, 345. 
Ambara, 345. 
Ambari, 878. 
Ambata, 752. 
Ambi, 315. 
Ambodha, 345. 
Ambolati, 878. 
Arnbota, 345. 
Ambothka, 418. 
Amboti, 418. 
Ambra, 345. 
Aniera, 345. 
Amkudu, 732. 
Amla, 878. 

Amli, 418, 878. 
Amluki, 467, 878. 
Amna, 345. 

Am ora, 251. 
Amra, 345. 

Amrai, 898. 

Amta, 418. 

Amti, 418. 
Amulati, 878. 

Ana kuru, 845. 
Anale, 5t>9. 

Anan, 739. 
Ananbo, 571. 
Anandar, 1033. 
Anda-murgal, 492. 
Audi, 492, 920. 
Andipunar, 492. 
Andugu, 218. 
Anduku, 218. 
Angurak, 476. 
Animaram, 903.. 
Anjan, 411. 

Anjili, 934. 
Ankhria, 728. 
Ansandra, 448. 
Aonla, 878. 

Aoura, 878, 

Aouri, 878. 
Appurz, 1022. 
Aral, 214. 

! Aranj, 161. 


Arasa, 928. 

Aravi mamadi, 345. 
Arawi-nim, 202. 
Ardawal, 660. 

Arinj, 443. 

ATjan, 516. 

Arjnera, 875. 

Arjun, 516. 

Arjuna, 516. 

Arjuno, 516. 

Arl, 272. 

Arli, 928. 

Arma, 539. 

Armu, 221. 

Arnelly, 221. 

Ami, 148. 

Arsul, 653. 

Arua, 214. 

Asaina, 519. 
Asainda, 353. 

Asan, 392, 519. 
Asana, 875. 
Ashvatha, 928. 
Asreli, 41. 

Asthura, 418. 

Asud, 928. 

Aswat, 928. 

Atal, 198. 

Atana, 519. 

Atcapali, 771. 

Atha^j 58, 294. 
Athadanghi, 294. 
Athna, 518. 

Atkuri, 735. 

Atmatti, 423. 

Atnak, 519. 

Atta nocchi, 810. 
Atta vanji, 619. 
Attaku, 631. 

Atti, 930. 
Attuchankalai, 33. 
Aukchinsa, 245, 696. 
Aukkyu, 881. 

Aunla, 878. 

Aunra, 878. 

Aura, 878. 

Aval, 903. 

Avala, 878. 

Avia, 878. 


Awla, 878. 

Aya, 903. 

Ayil, 903. 

Ayli, 903. 

Ayma, 566. 

Babbar, 440. 

Babla, 440. 

Babli, 440. 

Babul, 440. 

Babur, 440. 
Bad-awng, 606. 
Badam, 501, 503. 
Badar, 1057. 

Bael, 206. 

Baelo, 206. 
Baelputri, 206. 

Baer, 283. 

Baga, 445. 

Bagari, 760. 

Baglai, 852. 

Bahala, 403. 

Bahan, 1007. 
Bahawa, 403. 
Bahera, 506. 
Bahurlo, 757. 

Baing, 606. 

Bains, 1012. 

Bainsa, 1012. 

Baiosa, 1012. 
Bairola, 755. 
Bairsing, 777. 

Bais, 1012. 
Bajamali, 195. 
Bakain, 239. 
Bakainu, 239. 
Bakam limbodo, 239. 
Bakarja, 239. 
Bakayan, 239. 
Bakayum, 239. 
Bakli, 539, 576. 
Balagi, 221. 

Balai, 703. 

Balal, 204. 

Baida, 506. 

Ballagi, 60. 
Bal-nimb, 235. 
Balpale, 277. 

Balra, 506. 











Balumashaw, 133. 
Bambwe, 566. 
Bamenia, 650. 
Bamura, 440. 

Ban, 989, 1007. 

Ban pipal, 1009. 
Ban-aldior, 289. 
Banate, 277. 
Banchilla, 903. 
Bandarhulla, 598. 
Bandarlati, 403. 
Bandarledu, 646. 
Bandaru, 623. 
Banderhola, 598. 
Banderkanda, 598. 
Bander-siris, 375. 
Bandhona, 353. 
Bandolat, 403. 
Bandordema rangi- 
rata, 245. 
Bandriphal, 251. 
Banghkri, 184. 
Bangikat, 1009. 
Bani, 989. 
Bania-kakar, 221. 
Banj, 989. 

Banj katus, 998. 
Banjar, 981. 

Bariji, 986. 

Bankhor, 289. 
Bankimu, 307. 
Bankli, 539. 

Banni, 448. 

Bansa, 458. 

Banutis, 964. 

Bar, 925. 

Bara champ, 15. 
Bara dabdabbi, 336. 
Ba-ramthuri, 12. 
Baranga, 133. 

Bare, 925. 

Bareli, 925. 

Bargat, 925. 

Bargu, 136. 

Barh, 925. 

Barhal, 941. 
Baringa, 172. 

Barmi, 1025. 

Bartu, 637. 

Baru, 292. 

Barungi, 986. 
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Basri, 928. 

Bhawarmal, 636. 

Bata, 631. 

Bhelu, 606. 

Batabanapu, 631. 

Bhendi, 133. 

Batkal, 311. 

Bkerda, 506. 

Batkarar, 907. 

Bhesh, 1012. 

Batrachi, 183, 184. 

Bhi, 1012. 

Batta, 564 . 

Bhicky-gidda, 646. 

Bauri, 506. 

Bhillar, 881. 

Bayar, 1033. 

Bhillaur, 885. 

Bed, 1012. 

Bhimul, 178. 

Behara, 506. 

Bhiixa, 209. 

Behedo, 506. 

Bhiunl, 170. 

Behel, 170. 

Bhoi nmbar, 760. 

Belienta, 200. 

Bhokar, 752. 

Behera, 506. 

Bhorans, 660. 

Behetta chain - 

Bliorkond, 637. 

pagam, 58. 

Bhorsal, 636. 

i Behra, 209. 

Bhote, 757. 

i Behru, 209. 

Bhoti, 133. 

i Bel, 204. 

Bhotuk, 368. 

Bela, 204, 206. 

Bhoza, 878. 

Belada, 204. 

Bhula, 392. 

Belandi, 269. 

Bhumia, 777. 

Belanji, 426. 

Bhumra, 506. 

Beli, 200. 

Bhurker, 636. 

Bellada, 443. 

Bhttrkul, 637. 

Bellaka, 133. 

Bhutali, 186. 

Bellati, 461. 

Bia, 392. 

Bend, 1012. 

Biaon, 1009. 

Bengeri, 650. 

Biar, 1033. 

Bentea, 760. 

Bibla, 392. 

Benteak, 580. 

Bibtamupti- chetu, 

Bepari, 183. 

743. 

Ber, 283. 

Biharuk, 636. 

Bera, 392. 

Bija, 392. 

Bersa, 458. 

Bijasal, 392. 

Bet, 204. 

Bijasar, 392. 

Betain, 235, 239. 

Bil, 206. 

Betta-kanagala, 3. 

Bilapatri, 206. 

Bevu, 239, 241. 

Bilgar, 198. 

Bhadi, 336. 

Bilgu, 209. 

Bhadras, 184. 

Bili-budlige, 247. 

Bhainsh, 1012. 

Bili-devdari, 247. 

Bhainsparal, 777. 

Bili-jali, 443. 

Bhalena, 637. 

Bili-kude, 735. 

Bhan, 1007. 

Bili-matti, 525. 

Bhanaka, 403. 

Bili-nandi, 580. 

Bliander, 285. 

Bilin, 204. 

Bhara, 488. 

Bilkumbi, 458, 467. 

Bharassi, 200. 

Billa, 775, 

Bharhul, 209. 

Billi matti, 516. 

Bh^ulan, 637. 

Billi-baage, 461. 


Billu, 209. 
Billu-bhendi, 133. 
Bilsena, 200. 
Bilvaram, 458. 
Bilwar, 204. 

Bimla, 176. 

Bindi, 640. 

Binga, 634. 

Binjari, 1012. 
Binlo, 875. 

Bins, 1012. 

Bio, 392. 

Birara, 640. 

Birni, 1025. 

Bimju, 421, 
Bitagonyer, 133. 
Biti, 368. 

Bitsa, 1012. 

BiuL 170. 

Biung, 170. 

Biur, 170. 

Bobbi, 51. 

Bobich, 268. 
Boclia, 1012. 
Bodal, 301. 
Bodbera, 368. 
Bodda, 930. 
Bodoka, 637. 
Bodudu, 783. 
Boeri, 752. 

Boga poma, 264. 
Bogri, 283. 

Bohar, 636. 
Bohari, 752. 
Bohera, 506. 

Bohl, 680. 

Bohora, 506. 
Bobu, 832. 

Boi, 640. 

Boilam, 333. 
Boilshara, 127. 
Boiraj, 127. 

Boja, 434. 

Bojeh, 434. 

Bok, 881. 

Bokam baha, 239. 
Bol-kadam, 619. 
Bola, 920. 
Bolashari, 586. 
Bolbek, 852. 
Bolchu, 136. 
Boldak, 64. 
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^ _ Jfektobak, 133. 

Buckhul, 680. 

Chakrey, 576. 

^ Bolkobak, 799. 

Budalet, 184. 

Chakua, 467. 

Bolong, 606. 

Buddadarmi, 564. 

Chakwa, 543. 

Bolsal, 108. 

Budgari, 161. 

Chal, 539. 

Bolzel, 771. 

Budgrat, 994. 

Chalata, 3. 

Bolzuru, 881. 

BuhaL 752. 

Chalcha, 360. 

Bomud, 783. 

Buhk-rawp, 951. 

Chaldua, 357. 

Bondale, 606. 

Buk, 994. 

Chaljuti, 198. 

Bondara, 576, 586. 

Buk-galawi, 640. 

Challane, 70. 

Bondga, 576. 

Bukal, 680. 

Challe, 285. 

Bondgu, 767. 

Bulcunta, 239. 

Chalni, 1009. 

Bondsa, 606. 

Bulawshaw, 178. 

Chalta, 3. 

Bonglong, 623. 

Bulgi, 805. 

Chalun, 1009. 

Bonnagavi, 650. 

Bun-am, 317. 

Cham, 938, 941. 

Bontayepi, 875. 

Bunju, 421. 

Chamar karhar, 650. 

Bootbangari, 650. 

Bur, 925. 

Chamb, 972. 

Bor, 283, 925. 

Bura maehkunda 

Chamba, 941. 

Bor-salla, 218. 

735. 

Chanibagam, 17. 

Bora-kala-goru, 767. 

Buraga, 136. 

Chamiari, 474. 

Boramthuri, 12. 

Burans, 660. 

Champa, 17. 

Borku, 757. 

Bm-da, 461. 

Champaca, 17. 

Borkunda, 637. 

Burga, 136. 

Champ ak, 16. 

Bormala, 783. 

Burja, 636. 

Champakan, 17. 

Borogotodhara, 245. 

Burla, 136. 

Chamror, 760. 

Borokoti, 283. 

Bumige, 805. 

Chan, 838. 

Boropatri, 783. 

Buroh, 136. 

Cliandal, 865. 

Borsali, 680. 

Buroi, 646. 

Chandan, 865, 1022. 

Bom, 925. 

Bururi, 646. 

Chandanam, 396. 

Boruna, 808. 

Burns, 209. 

Chandmara, 157. 

Boshiswa, 969. 

Busri, 928. 

Chandna, 850. 

Bot, 757, 925. 

But, 925. 

Chaplash, 938. 

Botbiola, 368. 

Butale, 172. 

Chaplis, 938. 

Bother, 161. 

Bute, 161. 

Chapot-siris, 375. 

Bothi, 133, 161. 

Buzimpala, 299. 

Char,326. 

Botku, 161. 

Bweggin, 418. 

Charachi, 172. 

Boumeza, 467. 

Bya, 492. 

Charaiguria, 808. 

Bonra, 136. 

Byala, 204. 

Charanj, 998. 

Bourlo, 757. 

Byasa, 392. 

Charha, 903. 

Bovumara, 95. 

Byin, 474. 

Charmaghz, 951. 

Boya, 403. 

Bying, 474. 

Charoii, 326. 

Bran, 898. 

Byu, 488. 

Charu, 326. 

Brankul, 898. 

Byu-u-talon, 490.. 

Charungi, 602. 

Brari, 898. 

Byuch, 488. 

Charwari, 326. 

Bras, 660. 


Chasedue, 357. 

Bren, 898. 

Cachu, 445. 

Chatiim, 725. 

Brera, 898. 

Cangu, 113. 

Chatiun, 725. 

Brinij, 907. 

Catappa, 501. 

Chatiyan, 725. 

Brojonali, 195. 

Chahan, 660. 

Chatni, 725. 

Brons, 660. 

Chai, 22. 

Chatwan, 725. 

Brum, 646. 

Chaili, 656. 

Chaulmugri, 31. 

Bu, 951. 

Chakma, 627. 

Chauri, 148. 

Buch, 752. 

Chakota, 292. 

Chavandalai, 167. | 
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Chavuku, 957. 
Chaya-kaya, 251. 

Chein, 239. 

Chella, 752. 
Chemmaram, 251. 
Chena, 907. 

Chenalla, 820. 

Chendra, 888. 

Cheola, 359. 

Cheongbu, 1025. 

Chera, 342. 

Cherumali, 283. 
Cherupinnay, 51. 
Chhatiana, 725. 

Chhota dundhera, 

411. 

Chichra, 360. 

Chickalda, 458. 

Chickdi, 871. 

Chickla, 458, 467. 
Chickri, 871. 

Chickwa, 458. 
Chik-beyu, 239. 
Chikrassi, 264. 

CM, 1033, 1037. 

Chila, 1033. 

CMauni, 64, 612. 

Chilbil, 903. 

Chili-gidda, 746. 

Chilka duduga, 25. 
Cbilla, 746, 892, 903. 
Chillu, 746. 

Chilwal, 903. 

Chiman sag, 799. 
Chimkani, 403. 

Chinangi, 576. 

Chinbyit, 418. 

Chinchola, 454. 
Chinchilla, 454. 

Chindia, 307. 

Chinduga, 458. 

Chini, 606. 
Chinna-kalinga, 7. 

Chino, 576. 

Chinor, 760. 

Chinta, 755. 

Chinyok, 221. 

Chir, 1037. 

Chirara, 855. 

Chirliol, 903. 

Chiriman, 539. 

Chirindi, 855. 
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Mi, 326. 
Chironji, 326. 

Chita mota, 646. 
Chitreka, 224. 
Chitta bikki, 646. 
Chitulia, 307. 

Chiu, 660. 

Chiur, 850. 

Chogar maddi, 656. 
Chokri, 752. 
Choomuntri, 157. 
Chora, 360. 

Chofca padar, 771. 
Chota palang, 771. 
Choti karandi, 711. 
Chouk, 957. 
Choupultea, 133. 
Chram, 938. 

Chuchi am, 317. 
Chuglam, 534, 817. 
Chule, 474. 

Chungi, 576. 
Churla, 903. 
Chyahkya, 878. 
Chyamka, 17. 
Cochli, 194. 

Congo, 113. 

Congu, 631. 


Da-kom, 623. 
Dabdabbi, 221. 
Dadar, 1046. 
Dadsal, 172. 

Dahat, 796. 
Dahipalas, 757. 
Dahmun, 161, 
Daho, 941. 

Dahu, 941. 

Daira, 735. 

Daiwas, 757. 
Daiyar, 757. 
Dakartalada, 53. 
Dalchini, 830. 

Dali bhimal, 178. 
Dalkaramcha, 399. 
Dalmara, 264. 
Dalne katus, 1000. 
Dalsingha, 653. 
Daman, 172. 
Dambel, 566. 
Damnak, 172. 


Danala, 186. 
Dandoshi, 375. 
Dandous, 375. 
Dandua, 539. 
Dandukit, 650. 
Danghkyam, 728. 
Danghkyam - kaba, 
728. 

Danghkyam - kaji, 
735. 

Daom, 304. 

Dar, 946. 

Darachik, 239. 
Darbela, 735. 

Dargu, 353. 

Darli, 272. 

Darloi, 272. 

Darlu, 272. 

Datrang, 760. 
Datranga, 760. 
Datte-phal, 564. 
Daula, 28. 
Daungsatpya, 783. 
Dauraenjo, 399. 
Daurango, 903. 
Dawngding, 81. 
Dedoari-janum, 283. 
Dedwar, 1046. 
Dehakali, 732. 
Dehua, 941, 

Dehwan, 757. 
Deikna, 239. 

Dek, 239. 

Dekamali, 644. 
Deknoi, 239. 
Denkan, 239. 
Deodar, 1019, 1046. 
Dephul, 941. 

Dera, 783. 
Deva-kanchan, 423. 
Devdari, 269. 
Devdaru, 245. 
Devidar, 1019. 
Devidiar, 1019. 
Dewar, 1046. 

Dhaia, 783. 

Dhaim, 757. 
Dhaivan, 757. 
Dhaiyan, 757. 

Dhak, 357, 359, 360. 
Dhaman, 170, 172, 
176, 178. 


Dhamana, 172. 
Dhamani, 172, 178. 
Dhamasi, 375. 
Dhamia, 176. 
Dhamin, 172. 
Dhainni, 174. 
Dhamora, 539. 
Dhanbahar, 403. 
Dhao, 539. 

Dhaora, 539. 

Dhaori, 539. 
Dharauli, 735. 
Dharmara, 771. 
Dhau, 539, 546. 
Dhaukra, 546. 

Dhaul, 357. 
Dhaul-pedda, 885. 
Dhauli, 637. 

Dhaulo, 875. 
Dhaunda, 539. 
Dhaura, 539, 576. 
Dhawa, 539. 
Dhengan, 757. 

Dheu, 941. 

Dhimeri, 930. 
Dhobu, 539. 
Dhorbiola, 392. 
Dhowda, 728. 
Dhumnak, 903. 
Dhundol, 259. 
Dhundul, 257. 

Dhup, 231 ,> 1022, 
1037. 

Dhup maram, 129. 
Dhupa paini, 129. 
Dhupi, 1022. 

Dhupri, 1022. 

Diar, 1046. 
Dickamali, 646. 
Dicky, 646. 

Didok, 139. 

Didu, 139. 

Dieng, 191. 
Dikamali, 644. 
Dindal, 539. 
Dinduga, 539. 
Dingan, 64. 

Dingdah, 480. 
Dingkurlong, 241. 
Dingleen, 964. 
Dingrittang, 984. 
Dingsa, 1042. 


Dingsabieh, 1025, 
1028. 

Dirasana, 454. 
Dohar, 752. 

Dohu, 539. 

Dokke, 760. 

Dom, 304. 

Dom^sal, 28. 
Doncelo, 636. 
Dondru, 636. 
Doopamara, 229. 
Door, 598. 

Dowa, 941. 

Dowla, 728. 

Drawa, 272. 

Drawi, 269, 272. 
Drek, 239. 

Drewar, 1057. 
Duang, 483. 

Dudagu, 623. 
Dudeory, 728. 
Dudh-kainju, 307. 
Dudhari, 735. 

Dudhi, 728, 732, 

735. 

Dudhiari, 728. 
Dudhiya, 735, 

Dudi maddi, 519. 
Dudimaddi, 875. 
Dudi-yetta, 636. 
Dudippa, 636. 
Dudippi, 566. 
Dudiya, 732. 

Dudla, 476. 

Dudri, 650. 
Dugdugia, 558. 
Dulia, 78. 

Dum kotokoi, 783. 
Dum-kurdu, 648. 
Dumar, 930. 
Dumboil, 139. 
Dumitha, 307. 
Dumri, 930. 
Dumsa-gyaw, 636. 
Dun, 951. 

Dundi, 564. 

Dundra, 423. 

Durdi, 650. 

Duri, 272. 
Duriamaddi, 875. 
Dwabok, 133. 
Dwani, 161. 







Eda-kula, 725. 
Eddi, 743. 

Edel, 136. 
Embrum, 752. 
Eikmwe, 586. 
Einrnwe, 586. 
Ekaling, 1025. 
Ekdania, 875. 
Elaka, 204. 
Elavangam, 830. 
Elengi, 680. 
Eleutharay, 264. 
Ellupi, 676. 
Elumpurukki, 850. 
Emroi, 898. 

Eng, 78. 

Ennei, 70. 

Eravadi, 368. 
Erigei, 375. 
Eringolain, 830. 
Erma, 458. 
Erramaddi, 516. 
Eravalu, 434. 

Farash, 41. 

Farri, 176. 

Frash, 41. 

Gabur, 440. 

Gada lopong, 885. 
Gada sigric, 1012. 
Gadapad, 357. 
Gadava, 566. 
Gadda, 757. 

Gaclha palas, 357. 
Gadichora, 357. 
Gadkimi, 307. 
Gadru, 757. 

Gahta, 148. 

Gali, 640. 

Galing libor, 253. 
Galingasing, 251. 
Galiya, 299. 

Galla, 711. 

Gamari, 885. 
Gambari, 799. 
Gamhari, 733. 
Gamri, 799. 
Gandala, 865. 
Ganga, 218. 

Gangai, 888. 
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Gangaji, 399. 

Ghogari, 648. 

Gangaw, 57. 

Ghorkaranj, 214. 

Gangwa, 891. 

Ghot-ber, 285. 

Ganjher, 146, 148. 

Ghota, 285. 

Gante melle, 264. 

Ghoti, 285. 

Gara, 586, 888. 

Ghont, 285. 

Gara bnrsu, 178. 

Gidda, 735. 

Gara-hesel, 543. 

Giduri, 752. 

Gara loa, 885. 

Ginsa, 998. 

Gara patana, 516. 

Girangi, 399. 

Garblia, 653. 

Girchi, 728. 

Garga, 221. 

Gob, 336. 

Garpipal, 1009. 

Gobaln, 440. 

Garso, 462. 

Gobli, 440. 

Garuga, 221. 

Gobra nairul, 881. 

! Garum, 881. 

Gobre, 180. 

Gauli, 875. 

Gobria, 180. 

Gausal, 28. 

Goda, 808. 

Gausam, 292. 

Godachi, 285. 

Gavuldu, 566. 

Godda, 336. 

Gawkngu, 403. 

Godgudala, 148. 

Gawknguchyamang, 

Godhunchi, 458,467. 

586. 

Godi, 440. 

Gaya, 875. 

Goehlo, 783. 

Geio, 875. 

Gogami, 648. 

Gellu, 1019. 

Goguldhnp, 228. 

Genasing, 777. 

Gohira, 443. 

Gendeli poma, 221. 

Goit, 285. 

Gengri, 375. 

Gojba, 653. 

Genjan, 336. 

Gok, 15. 

Gentlii, 946. 

Goki, 711. 

Genti, 946. 

Gokiru, 454. 

Geor, 891. 

Gokuldhup, 228. 1 

Gena, 891. 

Gol, 336. 

Geva, 891. 

Golcfia, 539. 1 

Gkaja, 875. 

Golia, 539. < 

Ghangru, 640. 

Golra, 539. < 

Ghant, 711. 

Gomale, 665. < 

Ghanti, 757. 

Gomari, 799. < 

Ghanto, 711. 

Gondan, 752. < 

Ghari am, 315. 

Gondhori, 832. < 

Gharri, 221. 

Gondri, 832. < 

Ghatbor, 285. 

Gondserai, 832. ( 

Ghato, 711. 

Gondui, 875. « 

Ghattol, 285. 

Gonyer, 176. i 

Ghela, 640. 

Googgilapa - karra, < 

Ghesi, 981. 

113. < 

Ghian, 852. 

Goojoo, 875. 

Ghiriya, 209. 

Gooler, 930. < 

Ghiwala, 783. 

Gorchi, 285. < 

Ghcent, 285. 

Gore, 631. ( 

Ghogar, 221, 648. ( 

Goria nim, 269. ( 
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Gormi-kawat, 214. 
Gorwi, 285. 
Gosum, 292. 

Got, 285. 

Goti, 285. 

Goting, 506. 

Goto, 285. 
Gotoboro, 285. 
Goure, 631. 
Graw-grawp, 7. 

Gu, 289. 

Gugal, 108. 

Gugera, 64. 
Guggar, 218. 

Gugle, 129. 

Gugul, 336. 
Gugulukundrikam „ 
218. 

Guiral, 423. 
Gul-kandar, 148. 
Gula, 1037. 

Gnlar, 146, 930. 
Gulbodla, 148. 
Gulum, 845. 
Gulmavu, 845. 
Gulmaw, 845. 
Gulnashtar, 357. 
Gulrai, 1019. 

Gulu, 146. 

Gumadi, 799. 
Gumar tek, 799. 
Gumbar, 799. 
Gumhar, 799, 885. 


88; long-leaf, 88. 













lul, 285. 

Guya, 70. 

Gwa, 852. 

Gwa bale, 665. 
Gwaria, 443. 
Gwayral, 421. 

Gwe, 345. 

Gyaung - byu - obein, 
760. 

Gyo, 292. 

Gyoban, 25. 

Gyok, 992. 

Kadang, 757. 

Hadri, 518. s 
Haiga, 93. 

Hak, 331. 
Habtumbri, 673. 
Halabalagi, 221. 
Haladbera, 209. 
Halda, 209. 

Haldu, 623. 

Hale, 725. 

Haira, 509. 

Han, 289. 

Hane, 289. 

Hani, 586. 
Hanigigari, 653. 
Hantige, 426. 
Hanudun, 289. 
Haoul, 964. 

Har, 509. 

Hara, 509, 892. 
Harar, 509. 

Hararh, 509. 

Hardi, 656. 

Hardu, 623. 

Hargesa, 3. 

Harh, 509. 

Hari, 403. 

Hari-taki, 509. 
Harinharra, 251. 
Harinkhana, 251. 
Haron, 150. 

Harrani, 375. 

Harr6, 12. 

Iiarreri, 454, 458. 
Harro, 509. 

Haruwa, 357. 
Harwar, 443. 
Hasa-dhamin, 176. 
Hasi, 859. 
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Hat, 728. 

Hatana, 519. 
Hatchanda, 146. 
Hanr, 964. 
Havibaval, 443. 
Havu-gandha, 875. 
Hebbevu, 239, 
Heb-bevu, 241. 
Hebalasu, 934. 
Hebhulsina, 934. 
Hedaggal, 820, 
Hedde, 623. 

Heddi, 623. 

Hedu, 631. 

Hela, 506. 

Helbeva, 214. 
Hendol, 564. 
Henduri poma, 268, 
Herka, 326. 

Herran, 399. 

Hesa, 928. 

Hesak, 928. 

Hesel, 539. 

Hid, 392. 

Hij&l, 564. 

Hila anwal, 808. 
Hilda, 509. 

Hiliklm, 509. ' 
Himala, 136. 

Himu, 918. 

Hingla, 852. 

Hingori, 1000. 
Hinjolo, 564. 

Hinjor, 564. 

Hir, 509. 

Hiral bogi, 93. 
Hirda, 509, 

Hirih, 454. 

Hitum, 146. 

Hiwar, 443. 
Hka-mari, 1012. 
Hka-shatawi, 881. 
Hkala-shawng, 619. 
Hkri, 331. 

Hlekanan, 875. 
Hlerm, 239. 

Hlim, 239. 

Hlosunli, 964. 
Hmanbyu, 650. 
Hmanthein, 830. 
Hmantheinpo, 828. 
Hmetkaung, 195. 


Hminkya, 183. 
Hnaw, 623. 
Hnawbinga, 634. 
Hnawthein, 634. 
Holda, 519. 
Hole-dasal, 586. 
Hole-kauva, 564. 
Hole-lakki, 810. 
Holematti, 516. 
Holigar, 342. 
Holloek, 530. 
Hollong, 78. 
Holloray, 336. 
Holonda, 623. 
Hona, 45. 

Honal, 525. 

Hond, 392. 

Hongal, 525. 
Honge, 399. 

Honne, 392. 
Hooday, 775. 
Hoogia, 606. 
Hoolgeri, 342. 
Hoom, 25. 
Hpadawng, 888. 
Hpak-lu, 930. 
Hpak-mong, 752. 
Hpang, 45, 631. 
Hpawng-awn, 888. 
Hpu-no, 566. 
Hpunam - makawk, 
345. 

Hpunja, 206. 
Hpunmang, 706. 
Hpunsha, 543. 
Htakyi, 878. 

Huara, 852. 
Hullueh, 506. 
Hullung, 78. 

Hum, 715. 

Hunab, 525. 
Hunalu, 852. 
Hunnagere, 653. 
Huragalu, 209. 
Hurkli, 311. 

Huruk, 268. 

Idauk, 488. 

Ijal, 564. 

Ijar, 566. 

Ilangi, 283. 

Ilantai, 283. 


pp 
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Ilantha, 283. 

Ilapongu, 93. 
liar, 28. 

Ilavam, 136. 

Havu, 136. 

Iliya, 133. 

Illaponga, 98. 

Illupathla, 129. 

Ulupei, 673, 676. 

l m, 95. 

Imroi, 898. 

l n, 76, 78, 81. 

Inai, 989. 

Inbo, 76, 78. 

Indaing, 81, 115. 

Indak, 755. 

Indrajan, 728. 

Ingli, 564. 

Ingyin, 103. 

Injar, 564. 

Ippa, 673, 676. 

Ippi, 673, 676. 

Irai, 51. 

Irambaratthan, 653 
Iri, 989. 

Iriki, 752. 

Irrud, 673. 

Iru, 673. 

Irubogam, 95. 

l rul, 435. 

l rum, 881. 

Irumpala, 732. 

Irup, 673. 

Iruppu, 95. 

Iti, 368. 

Jagaruwa, 403. 
Jagidambar, 930. 
Jagrikat, 841. 

Jagya, 930. 

Jaimangal, 775. 

Jala, 117. 

.Talari, 113, 117. 

Jali, 440. 

Jalmala, 1012. 

Jalpai, 183. 

Jam, 64, 560. 

Jaman, 560. 

Jamba, 430,434,436. 
Jambhul, 560. 

Jambe, 434. 

Jambul, 560. 
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Jamroi, 476. 

Jamu, 560. 

Jamun, 476, 560. 
Jana, 172. 

Jand, 42. 
Jandakhai, 783. 
Jangli, 1009. 
Jangsiris, 458. 
Jantia, 648. 

Japud, 467. 

Jari, 928. 

Jar jo, 711. 

Jarul, 586. 
Jati-korai, 458. 
Jerinu, 306. 
Jermala, 606. 

Jhall mara, 117. 
Jhallanda, 117. 
Jkan, 711. 
Jbar-beri, 283. 
Jhingan, 336. 
Jhmghan, 336. 
Jhinjit, 418, 421. 
Jhinkri, 483. 
Jinari, 1028. 
Jingbawng, 195. 
Jitangi, 368. 
Jitegi, 368. 

* Jiyal, 336. 

Joki, 881. 
Jom-janum, 283. 
Jugia, 757. 

Jugli, 564. 

Jnm, 221. 
Jummina, 194. 
Jut, 653. 

Juti, 198. 

Juti mersolo, 198. 
Jutraj, 251. 
Jutuli, 483. 


Ka-zo, 403. 
Kabasale, 34. 
Kabashi, 303, 304. 
Kabasi, 307. 
Kabba, 122. 
Kabit, 204. 
Kabuli, 440. 
Kabyi, 941. 
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Kaehal, 1052. 
Kachein, 239. 
Kachila, 743. 
Kad-kanagala, 3. 
Kadakai, 509. 
Kadali, 586. 

Kadam, 619. 
Kadambe, 619. 
Kadambo, 619. 
Kadambu, 623. 
Kadani, 631. 
Kadashing, 777. 
Kadawar, 623, 631. 
Kaddam, 619, 623, 
631. 

Kaddu, 146. 

Kaderi, 445. 
Kadiala, 631. 
Kadmero, 852. 
Kadrupala, 875. 
Kadsige, 470. 

Kadu, 31. 
Kadu-kajar, 241, 
Kadung, 139. 
Kadusale, 725. 
Kadut, 122. 
Kadutni, 122. 
Kadutpyu, 122. 
Kadwai, 619. 
Kadwar, 631. 

Kaem, 631. 

Kaen, 881. 

Kagii, 445. 

KaM, 746. 

Kahta, 148. 

Kaliu, 719. 

Kahua, 516. 

Kahud, 221. 

Kahur, 81, 746. 

Kai aini, 141. 
Kai-bevai, 235. 
Kai-mara, 820. * 
Kaiger, 448. 

Kaikar, 221. 

Kail, 1033. 

Kaim, 623, 631. 
Kaimoni, 558. 

Kain, 898. 

Kainchli, 307. 
Kaing-sba, 448. 
Kainjal, 881. 
Kainjli, 307. 


Kainju, 301. 

Kairu, 146, 1033. 
Kait, 204. 

Kaitha, 470. 

Kajra, 743. 
Kajrauta, 28. 
Kaka-tai, 693. 
Kakad, 221. 

Kakar, 221, 311. 
Kakar-singi, 311. 
Kakhtar, 1046. 

Kaki, 403. 

Kakkai, 403. 

Kakke. 403. 

Kakra, 490. 

Kakria, 359, 360, 

576. 

Kakrian, 311. 
Kakroi, 311. 

Kakru, 306. 

Kakur siris, 458. 
Kakurchita, 852. 
Kakuri, 852. 
Kakurkat, 637. 

Kala chuglam, 512. 
Kala dhaura, 546. 
Kalagoru, 775. 
Kala-inderjow, 735. 
Kalakat, 476. 
Kalakudi, 732. 
Kalakura, 732. 
Kalam, 598. 
Kalamb, 623, 631. 
Kala pendra, 640. 
Kal^-phulas, 353. 
Kalaruk, 368. 
Kala-rukli, 368. 
Kalasan, 336. 
Kala-sarasis, 458. 
Kala siris, 458, 467. 
Kala takri, 698. 
Kalauri, 146. 

Kalay, 612. 

Kalbow, 93. 

Kalei, 458. 

Kalgari, 775. 
Kalhain, 1037. 
Kalhoni, 93. 

Kali, 728, 732. 
Kalikikar, 440. 
Kaiipapri, 903. 
Kali-saras, 458. 


Kali-siris, 458, 467. 
Kaliyen, 875. 

Kalm, 631. 

Kalmi, 631. 
Kalo-sarasis, 467. 
Kalot, 7. 

Kalpayin, 70. 
Kamada, 623. 
Kamanji, 875. 
Kamare, 799. 
Kamaung-pyu, 592. 
Kamaungni, 586. 
Kamaungthwe, 595. 
Kambagam, 95. 
Kfimbala, 602. 
Kambel, 888. 
Kambli, 631. 
Kamdob, 50. 

Kame, 602. 

Kamila, 888. 

Kamini, 198. 
Kamlai, 336. 
Kamma-regu, 941. 
Kamo, 488. 

Kamra, 411. 
Kamsaw, 676. 
Kan-yaung, 78. 
Kanaga, 399. 
Kanagola, 7. 
Kanak-champa, 159. 
Kanakchampa, 159. 
Kanalla, 421. 
Kanapu, 623. 

Kanar, 301. 
Kanchana, 423. 
Kanchanam, 423. 
Kanchivala, 423. 
Kanchurai, 743. 
Kandal, 488, 602. 
Kandar, 289. 
Kandeb, 50. 
Kandiawa, 421. 
Kandiyar, 224. 
Kandla, 421. 
Kandol, 146. 
Kandur, 289. 
Kandwer, 221. 
Kangali, 421. 
Kangar, 311. 
Kangiliam, 229. 
Kangji, 925. 
Kangra, 178. 













MiNisr^ 



Kanjeram, 743. 
Kanji, 399. 

Kanju, 903. 

Kankor, 285. 
Kankpa, 191. 
Kankra, 490. 
Kankrei, 360. 
Kanloo, 421. 
Kanman, 221. 
Kanor, 289. 

Kansel, 34. 

Kanshin, 301. 
Kantabahul, 665. 
Kanta bohul, 285. 
Kantabora, 665. 
Kanta-gotti, 285. 
Kanta harina, 195. 
Kanta-kauchi, 875. 
Kanta-kumla, 665. 
Kanthekera, 492. 
Kami, 191, 623, 631. 
Kanuga, 399. 
Kanujerla, 467. 
Kanumung, 725. 
Kanun palle, 683. 
Kanwala, 855. 
Kanyin, 85. 
Kanyinbyan, 88. 
Kanyin-byu, 85. 
Kanyin-ni, 72, 90. 
Kanyingok, 76. 
Kanzal, 301. 

Kao, 719. 

Kapasi, 1009. 
Kapila, 888. 

Kapli, 888. 

Kapsin, 606. 

Kar, 743. 

Kar ayani, 141. 
Karachi, 411. 

Karai, 28, 146. 
Karakong, 124. 
Karaogil, 245. 
Karaka, 509. 
Karakil, 245. 
Karalli, 423, 492. 
Karam, 619, 623. 
Karambel, 7. 
Karambola, 259, 
Karan-galli, 445. 
Karang, 229, 399. 
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Karanga, 399. 
Karangi, 399. 
Karanj, 399. 
Karanjalam, 903. 
Karanji, 399, 903. 
Karapu, 229. 
Karar, 423. 
Karawe, 834, 
Karayan, 820. 
Kardahi, 546. 
Karedha, 509. 
Karei, 640. 
Karemara, 693. 
Karenga, 644. 
Karha, 462. 
Karhai, 462. 
Karhar, 650. 
Karhotta, 7. 

Kari, 28, 200, 852. 
Kari-gadda, 640. 
Kari-matti, 518. 
Kari nyaral, 553. 
Karia, 146. 

Karia seja, 576. 
Kariar, 403. 
Karibevan, 241. 
Karikawdi, 178. 
Karindi, 711. 
Karingi, 735. 
Karingkura, 771. 
Karjara, 875. 
Karkar, 31L 
Karkata, 285. 
Karkawa, 852. 
Karkaya, 519. 
Karke-anum, 875. 
Karkho, 875. 
Karku, 853. 

Karlu, 146. 
Karmai, 418. 
Karmal, 7. 
Karmari, 646. 
Karmi, 631. 
Karmkara, 159. 
Kamikar, 159. 
Karoi, 461. 
Karpamara, 830. 
Karr, 146. 

Karra, 728. 

Karra marda, 519. 
Karrai, 146. 

Karre vemba, 221. 


Karri, 178. 

Karshu, 981. 

Karen, 981. 

Karu, 693. 

Karn maruthu, 519. 
Karu vagei, 458. 
Karum, 229, 918. 
Karum-charei, 342. 
Karum-kali, 693. 
Karun thagara, 462. 
Karunthali, 693. 
Karuvelam, 440. 
Kasai, 875. 
Kasarkana - mara, 
743. 

Kash, 972. 

Kashi, 875. 
Kashioron, 998. 
Kashit, 165. 
Kasondeh, 752. 
Kasru, 981. 
Kassamar, 757. 
Kassi, 875. 

Kastel, 34. 

Kasul, 172. 

Kat-bel, 204. 

Kat illupei, 668. 
Kat-kumbla, 885. 
Kat maa, 345. 
Kat-mangri, 640. 
Ivat-pindi, 820. 

Kata narunga, 202. 
Katamba, 345. 
Katangai, 269. 
Katarang, 648. 
Katbbilawa, 326. 
Katgeru, 342. 

Kath bhewal, 178. 
Kathit, 357. 
Kathitka, 165. 
Kathitsu, 195. 
Katiain, 875. 

Katma, 326. 
Katongzu, 245. 
Katori, 204, 778. 
KatpaU, 685. 

Katta, 194. 

Katta naragam, 202. 
Kattiber, 285. 
Kattra, 418. 

Kattu puvarasu, 660. 
Katupuveras, 294. 
P 2 
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Katur, 317. 

Katus, 1000. 

Kau, 719. 

Kauchia, 903 . 

Kauha, 516. 
Kauklaw-taro, 81. 
Kaulu, 838. 
Kaunghmu, 122. 
Kaunglaung, 598. 
Kaurchi, 375. 

Kauri, 301. 

Kauria, 440. 

Kaval, 566. 

Kavalam, 146. 

Kavali, 146. 

Kavat, 204, 

Kavsi, 93. 

Kaw, 640, 

Kawala, 838, 843. 
Kawat, 200. 

Kawatha, 204. 

Kawri, 178. 

Kawtanok, 57. 
Kawthu, 122. 

Kawti, 34. 

Kawwa, 122. 

Kaya, 680. 

Kayahmwe, 183. 
Kayaing-bataing, 85. 
Kayaw, 892. 

Kayun, 461, 467, 
Keelu, 1046. 

Kei pala, 668. 

Keiri, 200. 

Kekda, 221, 345. 
Kehnung, 1046. 

Kelon, 1046. 

Kem, 623. 

Kembal, 336. 
Kenchna, 423. 

Kend, 700. 

Kendhu, 693. 

Kendu, 700. 

Kenkar, 221. 

Keolar, 423. 

Keolari, 423. 

Keor, 728. 

Keowra,' 602. 
Keraserom, 467. 

Keru, 981. 

Kerwara, 403. 

Kewar, 728. 
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Khaia, 746. 

Khair, 445. 

Khair bora, 448. 
Khairwal, 423. 
Khairwal papri, 423. 
Khaja, 875. 

Khakra, 360. 
Khalawa, 736. 
Khamara, 885. 
Khamer, 799. 
Khamnar, 799. 
Khanak, 907. 
Khandergai, 221. 
Khar phulsa, 178. 
Kharak, 907. 
KJiaramb, 843. 
Kkaranj, 989. 
Kharik, OOt. 

Kharot, 951. 
Kharpat, 221. 
Kharshu, 98.1. 
Kharsing, 777. 
Kharsu, 981. 
Kharya, 981. 
Khassu, 981. 
Khat-papri, 418. 
Khatsawar, 136. 
Khatsaweri, 136. 
Khattajhin jhora, 
418. 

Khatua, 418. 

Khaya, 680. 

Khaya mulsari, 680. 
Khiri, 683. 

Khirk, 907. 

Khirkuli, 683. 
Khirrn, 683. 

Kherwa, 728. 

Kheu, 331. 

Kheimia, 930. 
Khoira, 445. 

Khoiru, 445. 

Khosla, 172. 

Khoja, 783. 

Khor, 951. 
Khraikata, 627. 
Khiirpendra, 650. 
Klmrrar, 650. » 

Khursi, 799. 

Khwan, 719. 
Khwaw, 7. 
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Kiabanj, 492. 
Kiachalom, 375. 
Kierpa, 492. 

Kikar, 440. 

Kilai, 461. 

Kill, 461. 

Kilonj, 986. 
Kilpattar, 306. 

Kiiu, 301. 

Kimhu, 920. 

Kimu, 918. 

Kimul, 336. 

Kindal, 525. 

Kinhai, 461. 

Kinhi, 454, 461. 
Kinhiphata, 462. 
Kinjal, 525. 

Kirmu, 700. 

Kinsa, 998. 
Kinthat-putgyi, 264. 
Kirakuli, 683. 
Kirala, 403. 
Kiralboghi, 95. 
Kiranji, 462. 
Kirballi, 60. 
Kirmalia, 403. 
Kirmola, 299. 
Kirmoti, 299. 
Kironli, 50. 

Kiira, 735. 

Kirsel, 771. 

Kishing* 289. 
Kispur, 888. 

Kitij 34. 

Kitola, 403. 

Klaw, 859. 

Kloh, 139. 

Ko, 719. 

Koohbel, 204. 
Kodaga, 728. 
Kodale, 725. 

Kodari, 875. 

Kodi nirvitti, 34. 
Kodmurki, 732. 

Koe, 969. 

Koha, 516. 

Kohan, 292. 

Kohi, 969. 

Kohu, 516. 

Koilar, 421, 423. 
Koir, 445. 

Koito, 204. 


Koival, 423. 

Kokan, 598. 

Kokhe, 78. 

Kokko, 454. 

Kol, 951. 

Kola sampige, 17. 
Kolain, 1037. 
Kolaraava, 328. 
Kolavu, 414. 

Kolia mavu, 845. 
Kolland, 157. 

Kom, 627. 

Komba, 623. 
Kon-sha, 448. 

Konda chiragu, 467. 
Konda tangedu, 434. 
Konda vaghe, 462. 
Kondricam, 129. 
Kong, 98, 124. 
Kongki, 474.' 
Kongora, 434. 
Koniapbul, 418. 
Konju, 95. 

Konne, 426. 

Konnei, 403. 

Konsa, 637. 
Koodsaloo, 728. 
Koon, 292. 
Koorangal, 399. 
Koosga, 771. 
Kopasia, 133. 
Koramaru, 875. 
Koranju, 399. 
Korcjiu, 728. 

Korcii, 732. 

Korku, 888. 

Koroh, 108. 

Koroi, 458, 461. 
Kom, 743. 

Kosum, 292. 

Kot semla, 881. 
Kota ranga, 648. 
Kotaki, 746. 

KottA, 285. 

Kottei, 285, 746. 
Kovalam, 206. 
Kovit, 204. 

Kowa, 516. 

Kowal, 969. 

Koyar, 746. 

Krerk, 315. 

Kreu, 981. 
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Krok, 1057. 

Krot, 951. 

Kru, 981. 

Kruk, 315. 

Krun, 476. 

Kuar, 728. 

Kuayral, 421. 

Kuba, 566. 

Kuchale, 743. 

Kuchila, 746. 

Kuobla, 743. 

Kud, 146. 

Kud champa, 17. 

Kuda, 560, 728, 732. 
Kudak, 221. 

Kudal, 148. 

Kudwal, 623, 631. 
Kudwari, 423. 
Kubumb, 292. 

Kuku, 888. 
Kuku-bacha, 888. 
Kukur chita, 850. 

Kul, 283. 

Kula maruthu, 516. 
Kula telu, 777. 
Kulmuri, 646. 

Kulu, 146. 

Kum, 627. 

Kum barola, 755. 

Kum paiman, 655. 
Kumala, 799, 888. 
Kumalamaram, 799. 
Kumbalam, 799. 
Kumbay, 648. 

Kumbi, 566, 644. 
Kumbia, 566. 

Kumbil, 799, 885. 
Kumbir, 566. 

Kumbbi, 566. 

Kumboi, 623. 

Kumbul, 665. 

Kumhar, 799, 885. 
Kumher, 799. 

Kumbi, 566. 

Kumili, 799, 

Kumiska, 799. 
Kumkuma, 888. 
Kummar, 566. 
Kumpoli, 665. 

Kumulu, 799. 

Kunbhi, 755. 

Kunch, 969. 






218. 

Kunis, 964, 969, 972. 
Kunji, 133. 

Kunli, 198. 
Kunkuma, 888. 
Kunsung, 176. 
Kunthirikka - payin, 


229. 


Kunthrikam, 229. 
Kunti, 198. 
Kiintz, 969. 

Kura, 728, 732. 
Kuraiya, 728. 
Kurakat, 728. 
Kurangadi, 426. 
Kurangan, 426. 
Kurbu, 646. 
Kurchi, 728. 
Kurdu, 646, 728. 
Rural, 421. 

Kuri, 728. 
Kuri-mutal, 353. 
Kuriaput, 241 
Kuribouga, 93. 
Kurku, 292. 
Kurma, 845. 
Kurmi, 623. 
Kurmuri, 646. 
Kurong, 885. 
Kurpa, 564. 
Kurpendra, 650. 
Kurpodol, 269. 
Kuru, 646. 
Kurudu, 648. 
Kuruinj, 399. 
Kurum, 631. 
Kurumba, 623. 
Kurweil, 7. 
Kusam, 292. 
Kusamo, 292. 
Kusan, 636. 
Kusmar, 799. 
Kussam, 292. 
Kussamar, 799. 
Kussi, 775. 
Kussumar, 292. 
Kusum, 292. 
Kusumb, 292. 
Kuthada, 148. 
Kuthan, 636. 
Kutki, 28, 875. 
Kutul, 640. 
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Kw£, 765. 

Kwet, 204. 
Kwetayaw, 178. 
Kweti, 345. 

Kwillar, 423. 
Kyalanki, 602. 
Kyana, 257. 
Kyathnan, 257. 
Kyauk-tinyu, 1025. 
Kyaw, 627. 
Kyeng-lwai, 183. 
Kyeni, 564. 
Kyettayaw, 178. 
Kyetyo, 808. 

Kyi, 564. 

Kyon, 700. 
Kywemagyolein,775. 
Kywetho, 881. 
Kyun, 787. 
Kyunalin, 783. 

Laba, 603. 

Labau, 634. 

Lab6, 602. 

Labri, 915, 920. 
Lagat, 928. 

Laban kudu, 646. 
Lahkyik, 783. 

Laila, 1012. 

Laksbmi am, 317. 
Laku-cbamma, 941. 
Lakuch, 941. 

Lai cbandan, 396. 
Lai devdari, 264. 

Lai lakri, 488. 
Lal-khair, 445. 
Lalcbini, 53, 253. 
Lali, 228, $41. 
Lali-kawala, 841. 
Lallei, 470. 

Lalli, 878. 

Lamau, 941. 

Lambu, 191. 

Lame, 603. 
Lamkana, 875. 
Lampati, 598. 
Lamshing, 1033. 
Lamimg, 315. 

Lapi, 900. 

Lapong, 506. 
Laraija, 576. 

Laran, 17. 


Lashawng, 619. ‘ 
Lassora, 752. 
Lassuni, 245. 
Lassura, 752. 
Lasura, 752. 
Latang, 336. 
Lationj, 725. 
Latora, 755. 
Latsai, 269. 
Laukya, 64, 852. 
Laupe, 336. 

Laur, 306. 

Lauri, 757. 

Lawa, 930. 
Layang, 964. 
Leauri, 1019. 
Lebwe, 900. 

Lein, 528, 534. 
Leja, 852. 
Lemtan, 31. 
Lende, 576. 

Lendi, 560. 
Lendia, 576. 
Lendya, 576. 
Lenja, 850, 852. 
Lenjo, 850. 
Lessuri, 752. 
Lethdk, 150. 
Letpan, 136. 
Lett6k, 725, 728. 
Lettokgyi, 728. 
Lett6k-the ; n, 735. 
Leuri, 1019. 
Leza-byu, 584. 
Libung, 506. 

Lim, 269, 1033. 
Limbarra, 241. 
Limbosi, 235. 
Lingyaw, 6. 
Linyaw, 6. 

Linzin, 598. 

Liur, 1022. 
Lmanza, 1046. 
Loa, 930. 
Lobagasi, 206. 
Loiad, 375. 

Lokar, 336. 

Lota amara, 251. 
Loto, 640. 

Lowi, 941. 

Luban, 218. 

Lud, 268. 


Sl 

Luki, 810. 

Lunbo, 326. 

Lupung, 506. 

Lut-ter, 938. 

Ma-monton, 315. 

Ma-u, 598, 617, 619. 
Ma-u-gyi, 617. 
Ma-u-kadon, 617. 
Ma-u-lelan, 617. 
Ma-u-lettan, 598. 
Ma-udettansbe, 617. 
Maa, 315. 

Machkund, 159. 
Madagari vembu, 

264. 

Madale, 725. 

Madar, 357. 

Madati, 518. 

Madayan samprani, 

414. 

Maddi, 519. 

Madi, 224. 

Madkom, 673. 
Madmandi, 728. 

Mado cbulia, 808. 

Madu, 640. 

Maduga, 357. 

Magadam, 680. 

Magidam, 680. 
Magwi-napa, 159. 

Maha limbo, 239. 

Maha limbu, 269. 
Maha-nim, 268. .. 

Mahalim, 269. 

Mabalum, 269. 

Mabanim, 214, 269. 
Mabaruk, 214. 

Makawk, 345. 

Mahila, 680. 

Mahkaw, 283. 

Mahlwa, 765. 

Mahoka, 509. 

Mabua, 673. 

Mahula, 673. 

Mahuwa karar, 636. 
Mai, 7. 

Mai-cbi-tawk, 388. 
Mai-dasak, 850. 

Mai-hak, 331. 

Mai-hao, 72, 85. 

I Mai-hawktik, 711. 
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hen, 506. 
lai-hio, 543* 


Mai-hog wan, 377. 
Mai-hok-pha, 115. 
Mai - hpawng - tun, 
888 . 

Mai-ka-yong, 598. 
Mai-kam-kaw, 57. 
Mai-kan-ang, 36. 
Mai-kao, 359. 
Mai-kaik, 1012. 
Mai-kham, 221. 
Mai-kho-Iong, 728. 
Mai-khaw, 292. 
Mai-kokko, 454. 
Mai-kyang, 292. 
Mai-kye, 765. 


MaLlang, 735. 
Mai-lim, 183. 
Mai-long, 167. 
Mai-lum, 403. 
Mai-mahen, 506. 
Mai-mak-na, 509. 


Mai-makkawk, 345. 
Mai-mannali, 509. 
Mai-mawt-sao, 576. 
Mai-mi-myen, 850. 
Mai-nangsang, 28. 
Mai-nao-nau, 606. 
Mai-naw, 634. 
Mai-ngye, 115. 
Mai-nio, 136. 
Mai-nyawng, 928. 
Mai-nye, 115. 
Mai-ong-tong, 850. 
Mai-pao, 103. 

Mai-pi, 543. 

Mai-pi-tawk, 388. 
Mai-pirmgd, 566. 
Mai-pyele, 631. 
Mai-sa-hpong, 586. 
Mai-sa-lan, 430. 
Alai-sa-lao-long, 598. 
Mai-sak, 787? 
Alai-sein, 474. 
Mai-sonpu, 636. 
Afai-taung, 606. 
Mai-tawn, 458, 461. 


Mai-teen, 81. 

Makpyensum, 204. 

Alai-ti, 224. 

Makra, 359. 

2. Mai-ting, 57. 

Makriah, 64. 

8. Mai-tong, 81. 

Makurlimbu, 202. 

Mai-tonghu, 167. 

Makusal, 64. 

Mai-viet, 373. 

Malaing, 920. 

Mai-wan, 665. 

Malam, 426. 

Mai-yang, 728. 

Malei veppu, 264. 

Mai-yang-hkao-awn, 

Mali, 644. 

735. 

Maila nim, 239. 

Mai-saw, 799. 

Mallay nanga], 57-8. 

Mai-yum, 269. 

Mallay vembu, 239, 

Mai-yum-myen, 606. 

241. 

Maibau, 969. 

Mailigiri, 832. 

Maida-lakadi, 850. 

Malsari, 680. 

Maida-lakri, 850. 

Mam pulicchi, 345. 

Maidalakri, 850. 

Marnadi, 315. 

Maidi, 224. 

Man-nanoi, 941. 

Maihakkpu, 326. 

Mana, 509. 

. Maihkaw, 838. 

Manchi bikki, 646. 

Maika, 206. 

Manchi moyadi, 555. j 

Maikang, 467. 

Manchi pala, 683. j 

Maikye, 775. 

Manda, 898. ] 

Maimakhat, 941. 

Mandal, 660. ] 

Maila, 805. 

Mandania, 426. ] 

Mailam pala, 735. 

Mandar, 301. I 

. Main, 264. 

Mandari, 423. 1 

Mainakat, 606. 

Mandat, 356. 3! 

Maindal, 640. 

Mandling, 426. 1 

Maini, 640. 

Mandukam, 673. IS 

Mainpal, 640. 

Manga, 640. J 

Mainphaly 640. 

Mangari, 640. 

Maiyanghkao, 725. 

Mangi, 516. A 

Mak -kawng - tawp, 

Mangrai, 1012. IV 

875. 

Mani paaruthu, 586. A 

Mak-mong, 315. 

Maniawga, 492. A 

Mak-pyin, 206. 

Maniawya, 492. A 

Mak san, 7. 

Manjakadambe, 623. A 

Makad-bhirand, 492. 

Manoon, 898. A 

Makai, 119. 

Mara kata, 808. A 

Makalae, 506. 

Maradu, 206. A 

Makan nim, 239. - 

Marama, 602. A 

Makanchi, 783. 

Maran, 1042. AJ 

Makarukh, 214. 

Marang jowar, 178. M 

Makaton, 650. 

Alarat, 206. A1 

Mak-hkaw, 283. 

Maravatti, 34. Al 

Makil, 680. 

Maraw, 64. M 

Makkam, 711. 

Marchi, 198. M 

Makle, 368. 

Marchula, 198. M 

Makmong-sang'Vip, 

Alarchulajuti, 198. M 

317. 

Marda, 518. M 

1 Makob, 711. 

Marghang, 986. M 


<SL 


Mareeri, 898 
Mari, 925. 

Mark, 299. 

Marka marra, 315. 
Maru, 986. 

Maru kinchiram, 
539. 

Marukh, 214. 
Marnp, 214. 
Marwa, 525. 

Masa, 115. 
Masa-magu, 852. 


Massu, 148. 
Mathagiri vembu, 
269. 


195. 
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iugu, 359. 
Moee, 336. 
Mogalinga, 711. 
Mogi, 555. 

Moh, 673. 
Moha, 673. 
Mohi, 336. 
Mokni, 336. 
Moho, 673. 
Mohola, 673. 
Mohroo, 986. 
Mohru, 986. 
Mohwa, 673, 
685. 


676, 


Mohwai, 336. 

Moi, 336. 

Moidi, 930. 

Moj, 465. 

Moka, 711. 

Mokari, 711. 
Mokalapu, 711. 
Mokha, 711. 
Moksongayok, 198. 
Momaka, 1012. 
Monda, 885. 

Monda dhup, 229. 
Monia, 336. 
Monigeli, 640. 
Morada, 218. 

Moral, 326, 898. 
Morala, 326. 
Morinda, 1052,1057. 
Morli, 326. 

Morli sara, 328. 
Moroi, 458. 

Moru, 986. 

Mosonea, 852. 

Mota kermal, 3. 
Moto-aduso, 214. 
Movaro, 676. 

Moyal, 336. 

Moyan, 336. 

Moyen, 336. 

Mu, 673. 

Muckokunda, 159. 
Mudamah, 328. 
Mudayat, 673. 
Mudkol, 725. 
Mududad, 209. 
Mugila, 299. 

Muhli, 239. 
Mukampalei, 725. 


Mukarti, 771. 
Mukha, 711. 

Mulgal, 656. 
Mulillam, 194. 
Muljane, 875. 
Mullan-gayum, 875. 
Mulle-honne, 875. 
Mulle-kare, 285. 
Mulu modugu, 357. 
Mulu-vengai, 875. 
Mundani, 426. 
Mundi, 631. 

Munga pera, 326., 
Muni, 357. 

Muniah, 539. 

Mur, 359. 
Muratthan, 148. 
Murga, 392. 

Mum, 326. 
Murrakku, 194. 
Murtenga, 224. 
Murup, 359. 

Mus, 159. 
Mush-timbi, 693. 
Muslim, 150. 

Musti, 743. 

Mutirai, 209. 
Muttala, 359. 
Muttugal, 359. 
Mutwinda, 817. 
Myaukchaw, 36. 
Myauklaung, 653. 
Myauk-laung, 941. 
Myauklok, 941. 
Myauk-lok, 941. 
Myauklokni, 941. 
Myaukngo, 36, 598. 
Myaukseik, 903. 
Myethlwa, 133. 
Mylai, 805. 

Myrole, 805. 

Nabe, 336. 

Nachal, 1012. 

Naga, 560. 

Naga golunga, 198. 
Naga kesara, 58. 
Nagari, 47. 
Nagasampige, 57. 
Nagchampa, 57. 
Nagesar, 57. 
Nageshvaro, 57. 


Naggara, 186. 
Nagthada, 357. 
Nabor, 57. 

Nai-tek, 7. 

Naibela, 200. 
Naibullal, 200. 
Naindi, 560. 
Nakka-renu, 941. 
Nakkeri, 752. 
Nakkini, 653. 
Naku, 58. 

Nakulsi, 25. 
Nal-valanga, 375. 
Nali, 903. 

Nalla balasu, 653. 
Nalla duduga, 28. 
Nalla-maddi, 519. 
Nalla renga, 470. 
Nalla tuma, 440. 
Nalli, 878. 

Nalluti, 693. 
Nam-nu, 640. 
Nambyong, 920. 
Namli, 903. 
Namme, 539. 
Nana, 579. 

Nandi, 576. 
Nangal, 57. 

Nangu, 58. 
Nanhaolat, 176. 
Nannal, 881. 
Nantayok, 483. 
Nar-yepi, 411. 
Narala, 560. 
Narguni, 202. 
Nar6ck-pa, 228. 
Narra alagi, 850. 
Nasut, 357. 

Nat vadom, 501. 
Natki-mokha, 711. 
Nauladimara, 805. 
Naulmitik, 805. 
Navadi, 186. 
Naval, 560. 
Naviladi, 805. 
Navili, 903. 
Nbalawi, 640. 
Neem, 235. 
Neemeeri, 525. 
Nelli, 878. 
Nellimara, 878. 
Nemiliadage, 805. 


Nembar mohi, 224. 
Nembura moi, 224. 
Nerale, 560. 
Neredu, 560. 

Nerlu, 560. 

Nermali, 746. 

Netra, 392. 

Newn, 969. 
Ngap-set-ting, 915. 
Ngaysheek, 660. 
Ngraern, 465. 
Ngusat, 403. 

Nhare, 1025. 

Nhyu, 619. 

Ni, 969. 

Nibas6, 656. 

Nikari, 998. 
Nil-bhandi, 221. 
Nila palai, 732. 
Nili-mara, 881. 
Nilika, 878. 

Nim, 235. 

Nimat, 752. 
Nimbar, 443. 
Nimbarra, 241. 
Nimuri, 235. 
Nir-kadambe, 631. 
Nir naval, 553. 

Nir nocchi, 810. 

Nir perzha, 564. 
Nira, 881. 

Niranji, 1012. 
Niratti niralam, 34. 
Nirkongu, 95. 
Nifmali, 746. 
Nirvali, 294. 

Nisani, 830. 

Nisne, 830. 

Nivali, 746. 

Nivoli, 294. 

Nogabe, 64. 
Nogakat, 64. 

Noge, 269. 

Nublay, 25. 
Numbpunkap, 465. 
Numraw, 64. 

Nuna, 656. 
Nuna-akalu, 653. 
Nunnera, 543. 
Nurkal, 326. 

Nya, 445. 

Nyan, 984. 
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bawdi, 928, 
aung-t!iabye,930. 
Nyi, 426. 

O-aw, 623. 

Odai, 148. 

Odala, 148. 

Odela, 148. 

Odla, 146. 

Ohez, 830. 

Ohi, 467. 

Okhar, 951. 

Okehit, 206, 

Omak, 148. 

Ome, 28. 

Ond6n, 850, 852. 
Onddn-laukya, 852. 
Oodlu, 673. ‘ 

Osai, 808. 

Otengah, 3. 

Otiiigah, 3. 

Owli, 680. 

Pa-raik, 139. 

Pabba, 264. 

Pabda, 590. 

Padal, 771, 775, 777. 
Padam, 1022. 

Padar, 771, 775,777, 
Padaria, 775. 
Padauk, 384, 388. 
Paddam, 474. 

Pader, 775. 

Padiala, 775. 

Padoli, 771. 

Padri, 771, 775. 
Pagun, 136. 

Pah, 228. 

Pahad, 775. 

Pahari, 775, 1009. 
Pahi, 787. 

Paidi, 930. 

Pailari, 735. 

Paildua, 357. 

Paini mara, 129. 
Paja, 474. 

Pal Kurwan, 735. 
Pala, 668, 683, 725, 
728, 735. 

Palach, 1009, 

Palah, 360. 

Palamkat, 492. 


. Palang, 767. 

Papa, 648. 

Palara, 261. 

Papar, 399, 648. 

Palas, 359, 360. 

Papara, 903. 

Palasin samatha, 

Papita, 152. 

359. 

Papra, 648, 903. 

Paldatam, 760, • 

Papri, 871, 903. 

Paleii 665. 

Papur, 648. 

Pali, 668. 

Paral, 771, 775, 777. 

Palla, 683. 

Paranga, 299. 

Palmani, 277. 

Paranji, 218. 

Palo de maria, 43. 

Parari, 771. 

Palo maria, 43. 

Paras, 476. 

Palosa, 450. 

Parekha, 375. 

Paludar, 1046, 1057. 

Pareya-auwal, 771. 

Pambara, 885. 

Paria, 648. 

Pamphimia, 771. 

Pariara, 357. 

Parian, 353. 

Parmi, 336. 

Panasi, 492. 

Paroli, 771, 775. 

Panchman, 543. 

Parpat, 299. 

Panehonta, 668. 

Pars, 543. 

Panohu, 136. 

Parsia, 543. 

Pandiki, 133. 

Parul, 775. 

Pandhra-khair, 448. 

Parur, 775. 

Pandrai, 462. 

Parutti, 136. 

Pandri, 775. 

Pasi, 543. 

Pandru, 648. 

Paspu, 623. 

Pandry, 198. 

Passi, 375. 

Pandu kura, 735. 

Pata, 307. 

Panga, 434, 509. 

Patala, 775. 

Pangar, 289. 

Patawnig, 885. 

Pangara, 356. 

Patha, 133. 

Pangia, 474. 

Pathiri, 778. 

Pangoi, 299. 

Pathor, 875. 

Pangra, 356, 357. 

Patir, 206. 

Panharya, 443. 

Pativa, 640. 

Patti jama, 1012. 

Patpatta, 12. 

Paniabila, 648. 

Patphunnas, 934. 

Paniala, 881. 

Patru kurwa, 728. 

Panisaj, 530. 

Patsaru, 375. 

Panji, 640. 

Pattia, 467. 

Panjon, 25. 

Pauk, 359. 

Pankakro, 12. 

Pauka-rmul, 775. 

Panlag, 767. 

Paukkyan, 765. 

Panna, 474. 

Paumiprwah, 631. ] 

Panni, 474. . 

Paungnyit, 45. 

Panniari, 564. 

Pawleng, 148. ] 

Panoh-deh, 938. 

Pawpan, 359. ] 

Panpui, 3. 

Payan, 474. ] 

Pansi, 543. 

Payan-utis, 964. ] 

Pantaga, 53. 

Payani, 129, ] 

Pantappayan, 229, 

Payomko, 606. J 

Panu, 820. 

Payon-ama, 488. 11 


<8L 


Pazinznyo, 808 
Pebok, 783. 
Pecha-da, 698. 
Pedda, 133, 214. 
Pedda-are, 423. 
Pedda batava, 757. 
Pedda bikki, 648. 
Peddachilka duduga, 
28. 

Peddakalaguri, 775. 
Pedda kalinga, 3. 
Peddaman, 214. 
Pedda morali, 328. 
Peddanowli - eragu, 
903. 

Pedegi, 392. 

Pedu, 214. 

Pee, 214. 

Peirah, 326, 

Pejata, 934. 

Pejri padrai, 239. 
Pekarakai, 525. 
Pempri, 648. 

Pendra, 640. 

Pengji, 875. 

Peiire, 15. 

Pepuli, 194, 

Peralu, 925. 
Peranjoli, 636. 

Peri, 58. 

Peru, 214. 

Perua, 326. 
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tat, 989. 
tarar, 359. 
Pharat-singhali, 9$ 
Pharsa, 172. 
Pbarsanyi, 176. 
Pharsawon, 176. 
Pharsia, 172, 176. 
Pharsuli, 176. 
Pharwan, 41. 
Phatterpbodi, 875. 
Phaya, 474. 

Phetra, 650. 
Phetrak, 650. 
Phuj-pattra, 964. 

* Phulai, 42, 450. 
Phulas, 359. 
Phullas, 359. 
Phungali, 892. 
Phurkhona, 623. 
Hal, 326. 

Piaman, 558. 

Piasal, 392, 518. 
Hla, 934. 
Pilachampa, 19. 
Hlahi, 186. 

Pili vagei, 467. 

Pillai maruthu, 525. 
Pin, 755. 

Pinckai, 45. 

Pindalu, 640. 

Pindi, 815. 

Pindikai, 815. 
Pindra, 640. 

Pindri, 771. 

Piney mararn, 129 
Hng, 406. 

Pinjal, 108. 
Hnl&-kabw&, 957. 
Pinl5-kanazo, 157. 
Pinle kanazo, 154. 
Pinle-mohwa, 685. 
Pinl5-on, 257, 259. 
Piimai, 7. 

Pinnay, 45. 

Pinniha, 564. 

Pipal, 928, 1009. 
Piphar, 648. 

Pipli, 480, 928. 

Pipri, 928. 

Pipro, 928. 

Piri, 357. 

.PieuJ, 771. 


Hta jam, 558. 

Puddum, 888. 

Pita korwa, 728. 

Puk-nam, 885. 

. Pitagoria, 399., 

Pula, 133, 136. 

Pitali, 885/ 

Pulachi, 292. 

Pifctaraj , 251. 

Pulantbi, 186. 

Piwar, 564. 

Puli, 133. 

Piyal, 326. 

Puli vaga, 458. 

Pkhay, 430. 

Pulian, 133. 

Pogada, 680. 

Pulla-marutbu, 525. 

Pogaungsa, 881. 

Pulu, 133. 

Pohora, 261. 

Puna, 45. 

Pojoh, 852. 

Punag, 888. 

Pokka, 673. 

Punas, 45. 

Pokki, 799. 

Punnai, 45. 

Pola, 133. 

Punnapay, 47. 

Potki, 146. 

Punschi, 492. 

Poma, 268. 

Pupalasu, 360. 

Pombathiri, 771. 

Purapunna, 51. 

Pomleathiri, 771. 

Purbo, 725. 

Pompatbarai, 771. 

Puroa, 888. 

Pompatborai, 771. 

Purput, 640. 

Poncbia mara, 767. 

Purush, 209. 

Ponga, 399. 

Pusi pan, 760. 

Pongu, 47. 

Puska, 292. 

Ponnagam, 888. 

Pusku, 292. 

Ponnyet, 45. 

Pussur, 257. 

Poon, 43, 45. 

Putali, 146. 

Poonam, 673. 

Puthangkolli, 60. 

Poonang, 45. 

Putli, 299. 

Pooteli, 855. 

Puva, 292. 

Popro, 648. 

Puvan, 292. 

Popti, 711. $ 

Puzala, 964, 969. 

Porasu, 359. 

Pwabet, 403. 

Porponda, 757. 

Pyaukseik, 903. 

Poshur, 257. 

Pyek, 1042, 1044. 

Potab, 640. 

Pyi-nyaimg, 925. 

Potai, 299. 

Pyin, 430. 

Potari, 133. 

Pyinkado, 430. ] 

Potbidin, 888. 

Pyinma, 586, 590. ] 

Posa, 915, 920. 

Pyinma-byu, 592. ] 

Potli, 307. 

Pyinma-pyu, 595. 1 

Potowa, 640. 

Pyu, 488. 1 

Potri, 133. 

1 

Potta vaga, 467. 

Ragat, 261. 1 

Potur, 636. 

Ragatbera, 392. 1 

Poyn, 566. 

Ragba, 1057. 1 

Praing, 430. 

Ragi, 928. I 

Pran, 430. 

Raban, 850. 3 

Prung, 617. 

Rai, 7, 928, 1052, 1 

Prway, 430. 

1057. 1 

Pu, 292. 

Raiang, 1052. I 

Pu maruthu, 586. 

Raiga, 928. I 
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Raini, 683, 888. 
Raisalla, 1033. 
Raiuni, 888. 

Raj-bin j, 403. 
Raj-briksh, 403. 
Rajain, 903. 
Raket-berar, 198. 
Raklial, 1025. 

Rakta chandan, 396. 
Rakta-kanchan, 423. 
Raldhup, 229. 
Ramdala, 598. 
Ramkanta, 440. 
Ramphal mechia- 
phal, 3. 

Ran, 934. 

Rangi, 928. 

Ranjal, 680. 

Ranjana, 683. 
Ranlimbu, 202. 
Ranket, 925. 

Ransla, 1057. 

Rao, 1052. 

Rao ragha, 1057. 
Rara, 640. 

Rasalla, 752. 















Ringa, 283. 

Kinj, 989. 

Rinjal, 108. 

Rinjra, 443. 
Roatanga, 292. 
Roghu, 619, 623. 
Rohan, 261. 

Rohm, 261. 

Rohina, 261. 

Rohini, 261. 
Rohituka, 251. 
Rohni, 888. 

Rohimi, 261. 

Roi, 1052. 

Roini, 888. 

Rol, 509. 

Rola, 509. 

Roli, 888. 

Rora, 888. 

Rori, 888. 

Rot, 353. 

Rowanra, 357. 
Rudrakadapii, 623. 
Rudrakcham, 186. 
Rudruk - shamba, 
619. 

Rnhen, 26L 
Ruhin, 888. 
Rukt-mara, 820. 
Rumadi, 930. 
Rumbal, 930. 
Rungra, 357. 
Rusam, 292. 
Ruttliracham, 186. 
Ruta, 353. 

Rutd, 368. 

Sa, 631. 

Sadar, 518. 

Sadora, 518. 

Sadra, 516, 518. 
Sadri, 518. 

Sadura, 516. 

Safan, 12. 

Safed Bombway, 
503. 

Safed champ, 15. 
Safed dharnin, 133. 
Safeda farast, 1009. 
Safed-khair, 448. 
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Safed pendra, 650. 
Safed siris, 462. 
Safed thingan, 100. 
Sag, 787. 

Saga, 17. 

Sagada, 292. 

Sagapu, 636. 
Sagat-kunkyan, 992. 
Sagawa, 17. 

Sagon, 787. 

Sagwan, 787. 
Sahaju, 519. 

Sahar, 7. 

Sahm,' 938. 

Sain, 519. 

Saisa, 368. 

Saj, 518. 

Sakalang, 184. 
Sakar, 760. 

Sakhui, 108. 

Sakwa, 108. 

Sal, 59, 81, 108. 
Sala, 108. 

Sala dhup, 1037. 
Salai, 218. 
Salaia-guggar, 218. 
Salar, 218. 

Saldawar, 14C. 
Saleh, 218. 

Saler, 218. 

Saiga, 218. 

Salhe, 218. 

Sali, 209, 218. 
Salima, 301. 

Salla, 218, 1037. 
Salphullie, 218. 
Salua, 148. 

Salwa, 108. 

Sam, 576, 938. 
Sambar, 357. 
Sarnbaw, 64. 
Samgawngmaeot, 
566. 

Samhkalam, 576. 
Samkesar, 454. 
Samoka, 728. 
Sampige, 17. 
Samimdar, 564. 
Samundarphul, 564. 
San, 331. 

Sanalinga, 830. 
Sanapka, 200. 


Sandal, 865. 

Sandan, 353. 

Sande Ome, 25. 
Sandikuya, 735. 
Sandra, 445. 
Sandugaza, 606. 
Saneng, 838. 

Sanga, 17. 

Sangran, 852. 

Sanko, 619. 

Sannan, 353. 

Sansad, 871. 
Sansadu, 871. 

Santa de maria, 43. 
Santhana vembu, 
269. 

Sanua solti, 33. 
Saori, 136. 
Saparung, 564. 
Saptaparni, 725. 

Sar, 353. 

Saxa, 326, 855. 

Sarai, 108. 

Sarda, 148. 

Sarde, 148. 

Sareka, 326. 

Sarjom, 108. 

Sarul, 423. 

Sasi, 859. 

Satiana, 725. 

Satiani, 725. 
atrnn, 725. 
atni, 725. 

Satsayar, 368. 
Sattpi, 725. 

Satwin, 725. 

Sau, 467, 711. 

Sauer, 964, 966. 
Saung, 490. 

Saur, 964, 966. 
Sami, 136. 
Savapatri, 462. 
Savaya, 148. 

Saver, 964. 
Savimadat, 516. 
Sawbya, 606, 1065, 
1075. 

Sayar, 136. 

Sedeng, 846. 
Sedyapa, 235. 

Sega, 725. 

Sehara, 418. 
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Sehoong, 543. 

Seina, 576. 

Seikehi, 875. 

Seikchibo, 875. 
Seiknangyi, 838. 

Seja, 576. 

Sekre, 576, 586. 

Sela vagei, 458. 
Selemnyok, 735. 

Selik, 418. 

Seljhari, 470. 

Semal, 136, 139. 

Semla, 421. 

Sempangam, 17. 

Semul, 136, 139. 

Setter, 136. 

Sengel, 209. 

Sengeni, 810. 

Senkani, 810. 

Senta, 920. 

Senur, 136. 

Serang, 998. 

Serva, 957. 

Sessal, 194. 

Set-kadon, 885. 
Sethanbaya, 640. 

Seti champ, 15. 

Sewan, 799. 

Shft, 445. 

Shabyn, 878. 

Shadloo, 418. 

Shagru, 964. 

Shaji, 445. 

Shai, 108. 

Shala, 598. 

Shalshi, 994. 

Shamshad, 871. 
Shanggan, 359. 
Shangshing, 1042. 
Sharol, 972. 

Sharphara, 1009. 
Shaukyaing, 202. 

Shaul, 964. 

Shaw, 146. 

Shaw-ni, 148. 

Shebu, 752. 

Shegappu agili, 426. 
Shelangri, 808. 

Shelu, 752. 

Shem, 261. 

| Shem-Iagapalai, 680. 
Shem maruthu, 586. 






Shembat, 336. 
Shembugha, 19. 
Shemi, 445. 
Shencurani, 323. 
Shencurungi, 323. 
Shendri, 888. 
Shendrya, 888. 
Shengali, 492. 
Skeori, 964. 
Shepkyew, 184. 
Sherti, 752. 

Sherus, 810. 

Shewa, 364. 

' Shewan, 799. 

Sliida, 576. 

Shiilauri, 885. 
Shill-lay, 64. 
Shimbu, 17. 

Shimti, 336. 
Shinglim, 72. 
Shinleyat, 418. 
Shisham, 42, 364, 
368. 

Shitle, 333. 

Shivana, 799. 
Shivani, 799. 
Shiwali, 783. 
Shiwan, 799. 

Shja, 1042, 1044. 
Shrihonay, 47. 
Shukpa, 1022. 
Slmpa, 1022. 

Shur, 1022. 

Shurali, 414. 

Shurur, 855. 

Sia Nahor, 55. 

Siase, 368. 

Sibok, 461. 

Sioarani, 470. 

Sida, 576. 

Sidha, 576. 

Sidi, 576. 

Siffoo, 12. 
Sigappukakandan, 
490'. 

Sigugrip, 15. 

Sigye, 783. 

Sikru, 251. 

Silu, 752. 

Simbal, 136. 
Simjanga, 808. 
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Simul, 136. 
Simyanga, 808. 
Sinara, 403. 

Sinduri, 888. 
Sinduria, 888. 
Singjo, 206. 
Singliang, 480. 
Singtok, 920. 
Singiiru, 787. 
Singwe, 771. 
Singyen, 771, 775. 
Sinin-tkayet, 317. 
Sinkadet, 150. 

Sinna, 159. 

Siimun, 715. 

Sinong, 881. 

Sinyok, 221. 

Sipna, 787. 

Sir, 326. 

Siral, 1037. 

Siran, 458, 467. 
Sirapunna, 51. 

Siras, 454, 462. 
Sirikishu, 1000. 

Siris, 368, 454, 458, 
<67. 

Siriska, 454. 

Sirli, 1037. 

Sirs, 454. 

Sirsa, 454, 458. 
Sirsai, 368. 

Sirsi, 375. 

Sirsul, 454. 

Sisali, 368. 

Sisi, 148. 

Sisir, 148. 

Sisk, 311. 

Sison, 368. 

Sissai, 364. 

Sissu, 364. 

Sissui, 368. 

Sisu, 368. 

Sit, 461. 

Sitsal, 368. 

So-kod, 560. 

Sohaga, 251. 

Sohan, 261. 

Soimi, 261. 

Sombi, 261. 
Sompotri, 221. 
Son-khair, 448. 

Sona, 423. 


Sonari, 403. 
Songarli, 810. 

Soni, 272. 

Sonpadri, 778. 

Sora pinnai, 488. 
Sorupotri mohi, 224. 
Span, 1057. 
Srigandam, 865. 
Sualu, 852. 

Sua-m, 261, 878. 
Sudrabilo, 342. 
Suket,' 865. 

Sukhad, 865. 

Sul, 1037. 

Sula, 1037. 

Sulah, 1025. 

Sultana champ, 45. 
Sum, 715. 
Suma-hale, 665. 
Sumbrong, 64. 

Sumi, 261. 
Summadi, 799. 
Sunari, 403. 

Sunaru, 403. 
Sundali, 403. 
Sundapsing, 711. 
Sunder, 154, 157. 
Sundragundi, 888. 
Sundri, 154, 157. 
Sundrichand, 157. 
Sung-a, 783. 

Sungal, 1025. 
Sunglock, 530. 
Sunglyer, 50. 
Sungsung, 64. 

Sunii, 966. 
Sunumkui, 1012. 
Suphut, 852. 
Suppatnyok, 850. 
Sura, 957. 

Surangi, 45. 

Suranti, 34. 

Surhoni, 47. 

Suria, 434. 

Surind, 892. 

Surti, 34. 

Sutayet, 640. 
Sutrang, 279. 
Suvamam, 403. 
Swani, 161. 

Swrai, 1019. 
Synrang, 191. 


Tabo, 133. 

Tabsi, 146. 

Tabsu, 146. 

Tabyu, 603. 
Tadet-ko, 598. 
Tadetti, 598. 

Tadi, 787. 

Tagada, 771. 
Tagashing, 951. 
Tagat-net, 251. 
Taggu, 660. 
Tagu-shaw, 850. 
Taguni, 852. 
Tahaka, 506. 

Tai, 693. 

Tailo, 998. 

Takau, 315. 

Takha, 506. 

Taklej, 146. 
Takothet, 165. 
Taksol, 180. 

Talari, 117. 
Talbe-mara, 150. 
Tali, 364. 

Talura, 117. 
Tama-kai, 454. 
Tamaga, 239. 
Tamaka, 235. 
Tamalan, 377. 
Taman, 586. 
Tambada-kuda, 735. 
Tambagum, 113. 
Tamboli, 760. 
Tambugai, 113. 
TamA, 560. 

Tamma, 440. 
Tamoiya, 760. 
Tamruj, 703. 
Tanaung, 443. 

Tani, 506, 519. 
Tanuku, 146. 

Tapasi, 903. 
Tapria-siris, 465. 
Tapsi, 903. 
Tarachapa, 623. 
Taraka vepa, 239. 
Tare, 506. 

Taree, 501. 
Tarkhana, 306. 
Tarop, 326. 

Taruka, 235. 

I Tasha, 878. 
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Tattan, 746. 

Tattele, 150. 
Taukkyan, 518. 
Taungdaraa, 272, 
426. 

Taungkatikno, 852. 
Taung-letpan, 139. 
Taungmagyi, 458. 
Taungmeok, 725. 
Taungnangyi, 799. 
Tatmg-peinn^, 938. 
Taung-pefcwun, 159. 
Taungsagalng, 127. 
Taungsalet, 735. 
Taungthayet, 333. 
Taung-yemane, 279. 
Taw, 24. 

Tawitho, 506. 
Tawmagyi, 183. 
Tawposa, 920. 
Tawpwesa, 920. 
Tawsagasein, 24. 
Tawshauk, 202, 
Tawthanbya thee, 
202. 

Taw-thayet, 317. 
Taw-thidin, 888. 
Tawthidin, 888. 
Taya, 878. 

Tayaw, 892. 
Tayaw-nyo, 178. 
Tayaw - ywetwaing, 
161. 

Tayok-tM, 881. 
Tcheiray, 1025. 

Te, 706! 

Tegina, 787. 
Teimadi, 221. 

Tem, 631. 

Teinkula, 623. 
Teinthe, 631. 

Teka, 787. 

Tekoe, 623. 

Teku, 787. 

Telelka, 650. 

Telia, 440. 

Teliasag, 757. 

Telia chinduga, 462. 
Telia, motku, 353. 
Telia pala, 732, 735. 
Telia sopara, 462. 
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Telia tuina, 443. 
Telia tuma, 448. 
Telu, 777. 

Telus, 353. 
Tembhruni. 703. 
Tembru, 703. 
Temria, 650. 

Temm, 700, 703. 
Tendu, 693,700,703. 
Tendalake, 229. 
Tepe, 928. 
Terjuchinta, 458. 
Terjuhitta, 458. 
Tetura, 458. 

Tewas, 353. 

Tewsa, 353. 

Thab, 357. 

Thabeik, 992. 
Thabut, 24. 
Thabut-gyi, 28, 
Thabut-thein, 25. 
Thabye, 560. 
Thabyebyu, 560. 
Thabyegyin, 558. 
Thabyu, 3. 

Thadi, 224. 

Thadsal, 172. 
Thakabti, 292. 
Thakutpo, 771, 775. 
Thald, 900. 

Thal&, 903. 
Thalli/229. 
Thamba, 113. 
Thambagam, 95. 
Thaminza, 640. 
Thaminzani, 650. 
Than, 514. 

Thanat, 752. 
Thanatka, 198, 200. 
Thande, 771. 
Thand&, 775. 
Thanela, 650. 
Thanera, 650. 

Thani, 506. 
Thanniela, 650. 
Thanthat, 465. 
Thapan, 930. 

Thapsi, 903. 

Thara, 506. 

Tharapi, 53. 

Tharra, 172. 

Thaur, 421. 


Thayet, 315. 
Thayetkan, 333. 
Thayet-kin, 333. 
Thayetle, 333. 
Thayetsan, 333. 
Thayet-thitsi, 321. 
Thebla, 799. 
Thekku, 787. 
Thekratenga kujite- 
kra, 492. 
Thelawaw, 566. 
Thembavoo, 519. 
ThteMi 373. 
Thethet, 165. 
Thevatharam, 269. 
Thewalaw, 36. 

Thi, 204. 

Thilla, 892. 
Thingadu, 122. 
Thingan, 100. 
Thingan byu, 100. 
Thingan net, 100. 
Thingan wa, 100. 
Thinwin, 350, 399. 
Thiripu, 881. 
Thirukkanamallay, 
167. 

Thitcha, 951, 992, 
Thiteho, 665. 

Tkit&, 984, 992, 994, 
998. 

Thitegyin, 998. 
Thitka, 161, 165. 
TMtkado, 269, 802. 
Thitkaukhnyin, 900. 
Thitkazaw, 598, 
Thitkya, 698. 
Thitkyabo, 830. 
Thitmagyi, 458. 
Thitmin, 1028. 
Thitmin-po, 1028. 
Thitni, 25L 
Thitpagan, 375. 
Thitpok, 606, 696. 
Thitpyu, 461. 
Thit-pyu, 458. 
Thitsein, 506. 
Thitsho, 802. 

Thitsi, 331. 

Thitsibo, 326. 
Thitswel-we, 711. 
Thitya, 115. 
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Thitya-ingyin, 103, 
115. 

Thityah, 64. 
Thodappei, 323. 
Thonda pala, 732. 
Thriphal, 194. 

Thuddu ponna, 490. 
Thula, 139. 

Thuna, 1025. 

Thuner, 1025. 
Thuniaru, 1025. 
Thunla, 650. 

Thuti, 558. 

Thwa-mu, 586. 

Thwa-u, 586. 

Thyaga, 787. 

Tian, 307. 

Tihiri, 461. 

Tikia, 989. 

Tikfca, 307. 

Tikta-raj, 251. 

Tilai, 892. 

Tilani, 307. 

Tilaunju, 1009. 

Tiliya gurjun, 72. 
Tilong, 986. 

Tilpattar, 301. 
Timbrimi, 703. 

Timsa, 353. 

Tinas, 353. 

Tingsehi, 1025. 

Tinia, 454. 

Tinnas, 353. 

Tinsa, 353. 

Tinshu, 1042, 1044. 
Tinyu, 957, 1042, 
1044, 

Tirawa, 434. 

Tiril, 700. 

Tirkha, 640. 

Tirman, 539. 

Tirphal, 194. 

Tirpu, 95. 

Tisul, 194. 

Tita sopa, 17. 

Tivar, 564. 

Tiwarang, 564. 

Tiwas, 353. 

Todu, 268. 

Togar mogi, 656. 
Togari, 656. 

Tondsha, 200. 






INDEX OE VERNACULAR NAMES 


piaman, 558. 
Toratti, 34, 
Torelaga, 200. 

Tos, 1052, 1057. 
Toya, 930. 

Treklian, 306. 
Trekkan, 301. 

Trul, 434. 

Trumalla, 434. 

Tsa, 1025. 

Tuar, 735. 

Tuatuka, 771. 

Tugli, 470. 

Tuki, 693. 

Tukla, 888. 

Tula, 150. 

Tulla, 606. 

Tuma, 440. 

Tumbi, 693. 
Tumbrung, 612. 
Tumi, 703. 

Tumki, 700, 703. 
Tummer, 700. 
Tumri, 700, 703, 

885. 

Tun, 268, 269. 
Tun-paw-man, 752. 
Tun-sa-se, 445. 
Tundu, 269. 

Tung, 888, 1025, 

1057. 

Tungflam, 885. 
Tungu, 311. 

Tuni, 268. ' 

Tunki, 703. 

Tunsi, 1025. 

Ttint, 915, 918. 
Tuntri, 915. 

Tunua, 443. 

Tupa, 053. 

Tupkela, 640. 
Turinji, 470. 

Tut, 915, 918, 920. 
Tiitri, 915. 

Twar, 421. 

Tzogar, 656. 

Uaspu mundi, 623. 
Udal, 148. 

Udar, 148. 

Ude, 778. 

Udi, 778. 


Udis, 969. 

Ugad, 606. 

Ugar, 859. 

Uguru, 891. 

ITkan, 41. 

Dl, 315. 

Uli, 315. 

Ulvi, 525. 

Umar, 930. 

Umbar, 930. 

Umbri, 930. 

Umra, 930. 

Undi, 45, 602. 
Undipanu, 820. 

Ung, 81. 

Unu, 172. 
Upoo-poma, 488. 
Uram, 414. 

Uravu, 845. 

Uriam, 881. 

Uripu, 95. 

Urmu, 224. 

Usan, 518. 

Usto, 928. 

Ustumri, 746. 

Uthi, 336. 

Utis, 964, 969, 

972. 

Uva, 3. 

Vabbina, 25. 

Vadi, 925. 
Vadencarni, 778. 
Vaga, 454. 

Vagei, 454. 

Vaiya, 60. 

Vakenar, 148. 

Vallay kungiliam, 
129. 

Valmurichha, 294. 
Varacchi, 470. 
Varanga, 492. 

Varul, 214. 

Vatehuli, 941. 
Vavangu, 70. 

Vavli, 903. 

Vayana, 830. 

Vayila, 60. 

Vedam, 501. 
Vedangkomai, 778. 
Vedi-babul, 440. 
Vedi vembu, 269. 


Vedupla, 141. 
Vekka, 148. 

Vela, 204. 

Velaga, 204. 
Velayani, 70. 
Velayil, 903. 

Vella agil, 247. 

Vella cadamba, 619. 
Vella kadamba, 636. 
Vella kondrikam, 
129. 

Vella marda, 516. 
Vellaikonju, 95, 
Vellam, 204. 
Vellanga, 204. 
Vellay, 146. 

Veliay naga, 539. 
Velvelam, 443,448. 
Vem-maruthu, 525. 
Vembu, 235. 

Vempu, 235. 

Venda, 580. 

Venga, 392, 

Vengai, 392. # 
Vengalam, 580. 
Vengalkattei, 277. 
Vengkadavan, 277. 
Vengur, 392. 
Venkottei, 277. 
Ventaku, 580, 
Venthekku, 580. 
Vepa, 235. 

Vepali, 728. 
Veppam, 235. 
Vevala, 580. 

Vidi, 752. 

Vila, 204. 

Vilatti, 204. 

Vilva, 206. 

VM, 47. 

Virki, 752. 
Virusham, 752. 
Vuma, 45. 

Wa-pasang, 560. 
Wad, 925. 

Wak, 103. 

Wakbau, 103. 
Wal-buruta, 20. 
Wal-sapu, 20. 
Walung, 1012. 
Walunj, 1012. 




Wandra, 1012. 

War, 925. 

Warang, 133. 
Waras, 767. 
Warawaili, 778. 
Warsi, 767. 

Wavuli, 903. 
Wodier, 336. 

Wonta, 941. 
Wontemara, 941. 
Wotomba, 941. 
Wora, 925. 

Wovali, 680. 
Wowoli, 903. 

Wunja, 470. 

Wur, 925. 

Wurus, 767. 

Yapa, 235, 411. 

Yali, 304. ' 

Yat, 492. 

Yatli, 304. 
Ye-kanazo, 154. 
Ye-ma-u, 619. 
Ye-padauk, 881. 
Ye-thapan, 930. 
Yegi, 392. 

Yehmyot, 885. 

Yela, 506. 

Yelclii, 283. 

Yella maddi, 539. 
Yellal, 653. 
Yellande, 283. 
Yellanga, 204. 
Yeludijamaram, 

623. 

Yemane, 799. 
Yemane-apyu, 279, 
280. 

Yeme, 414. 

Y enb, 1012. 
Yennemara, 70. 
Yepa, 235. 

Yepi, 411. 
Yerbhicky, 646. 
Yerindi, 245. 

Yerma, 539. 
Yermaddi, 516. 
Yerra, 146, 375. 
Yerra bikki, 650. 
Yerra *chandanam, 
396. 
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Yerri bikki, 644. 
Yerugudu, 368. 
Yerul, 434. 

Yetama, 426. 
Yetega, 623, 631. 
Yethabye, 558,1012. 
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V Gttama, 539. 

Yon, 543. 

Yetti, 743. 

Yongmaw, 623. 

Yindaik, 373, 377, 

Yu-lateen, 808. 

382. 

Yung, 543. 

Yinma, 264. 


Yinzat, 380. 

Zagat, 992. 

Yir, 1012. 

Zaitun, 719. 

Yitpadi, 224. 

Zalatni, 660. 



Zaungbale, 576. 
Zaungi, 373. 

Zi, 283. 

Zibyu, 878.' 
Zidaw, 283. 
Zinbye-bo, 576. 
Zinbyun, 7. 
Zum, 476. 


« 


« 





mi$T/}y. 
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The references in heavy type are to the detailed accounts of the various species . 


Abies, Juss., 1056-60. 
balsamea, Mill., 1016. 

Pindrow, Spach, 1056, 1057-60, 1061, 
1070, 1074, 1078,1083. 

Abutilon, 132. 

Acacia, Adans., 162, 428, 437-52. 

arabica, Willd. ( M imosa arahica , Roxb.), 
162, 349, 438, 439, 439-43, 446, 450, 
1009, 1061, 1065, 1067, 1075, 1077, 
1078, 1080, 1083, 1085, 1087. 
Catechu, Willd. (A. Sundra , DC.; Mi¬ 
mosa Sundra , Roxb.), 349, 438, 439, 
445-8, 450, 1061, 1067, 1075, 1078, 
1080, 1085, 1086, 1087. 
var. catechuoides, 447, 448. 
var. Sundra, 447, 448. 
ferruginea, DC., 349, 438, 439, 448- 
50, 1061, 1078. 

leucophloea, Willd., 349, 438, 439, 
443-5, 1085, 1087. 

modesta, Wall., 42, 349, 438, 439, 

450-2. 

Senegal, Willd., 349. 

Sundra , see A. Catechu. 

Acacia-Cassia type of Leguminosae, 349. 

Acer, Tourn., 297, 297-308, 335, 785. 
caesium, Wall., 297, 298, 299, 301-3, 
306, 307, 308, 1077. 

Campbell!!, Hook. f. et Thoms., 297, 
298, 299, 304-6, 308, 1074, 1075? 
campestre, Linn., 297. 
cultratum , see A. picturn. 
isolobum, Kurz, 297. 
niveum, Blume, 297. 
oblongum, Wall., 297, 298, 299, 299- 
301, 301, 1075. 

pictum, Thunb. {A. cultratum, Wall.), 
297, 298, 299, 300, 306-8, 1061, 1086. 
platanoides, Linn., 297. 
pseudoplatanus, Linn., 297. 
saccharum, Marsh., 297, 308. 
Thomsoni, Miq., 297, 298, 299, 303-4. 
villosum, 307. * 

Aceraceae, 297-308. 

Achras, 663. 

Sapota, Linn., 663, 664. 

Acrocarpus, Wight et Am., 402, 425-8. 


fraxinifolius, Wight, 349, 425, 425-8, 
1061, 1074, 1083, 1084. 

Adina, Salisb., 622-7. 
cordifolia, Hook. f. (Naudea cordifolia, 
Roxb.), 176, 195, 197, 617, 622, 623- 
7, 629, 630, 633, 635, 636, 730, 906, 
948, 1061, 1065, 1067, 1071, 1074, 
1075, 1077, 1079, 1082, 1084, 1085, 
1086, 1087. 

sessilifolia , see Nauclea sessilifolia. 

Aegie, Correa, 206-8. 

Marmelos, Correa, 203, 206, 206-8, 
1061, 1067, 1085. 

Aesculus, Linn., 288, 288-91. 
Hippocastanum, Linn., 289. 
indica, Colebr., 289, 289-91. 

Agathis alba, 1015. 
australis, 1015. 

Ailanthus, Desf., 214. 

excelsa, Roxb., 213, 214, 214-16, 1074. 
glandulosa, Desf., 213, 214. 

Alangium Lamarckii, Thw., 611. 

Albizzia, Durazzini, 349, 428, 452-71. 
acle, Merr., 452. 

amara, Boivin, 453, 454, 466, 469-71, 
1068, 1075, 1080, 1087. 

Julibrissip, Durazzini, 453. 

Lebbek, Benth., 452, 453, 454, 454-8, 
459, 460, 463, 464, 465,466, 471,1061, 
1068, 1071, 1077, 1087. 
lucida, Benth., 453, 454, 465-7. 
marginata y see A. stipulata. 
odoratissima, Benth., 453, 454, 456, 
458-61, 1061, 1068, 1071, 1085, 1087. 
procera, Benth., 453, 454, 456, 461-5, 
1061, 1065, 1068, 1071, 1085. 
stipulata, Boivin (A. marginata, Merr.), 
453, 454, 467-9, 1074. 

Aleurites Fordii, Hems., 869. 

Alfaroa, 950. 

Alibertia edulis, Rich., 615. 

Alnus, Linn., 961, 962, 968-74. 
glutinosa, Gaertn., 961. > 

nepalensis, Don, 968, 969, 969-71, 
972 973. 

nitida, Endl., 968, 969, 971, 972-4. 

Aloysia citriodora, Linn., 781. 
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onia, R. Br., 723, 724, 724-7. 
scholaris, R. Br., 724, 725, 725-7, 730, 
1071,1074. 

Altingia, Noronha, 479, 482-5. 
excelsa, Noronha, 65, 479, 481, 482, 
482-5, 1061, 1070. 

Amoora, Roxb., 250-5. 

Rohituka, Wight et Arn., 250, 251, 
251-3, 255, 1061, 1065. 

Wallichii, King (A. spectabilis , Miq.), 
250, 251, 253-5, 1065, 1068. 

Amygdalaceae, 472. 

Anacardiaceae, 309-47. 

Anacardium, 309. 
occidental©, Liiin., 309. 

Aniba panurensis, Mey, 824. 

Anisophylleae, 486. 

Anogeissus, Wall., 496,497,511, 537-48. 
acuminata, Wall. (Conocarpus acumi¬ 
nata, Roxb.), 537, 538, 541, 543-6, 
548, 1068, 1070, 1079, 1080, 1082. 
latifolia, Wall. (Conocarpus latifolia , 
DC,), 537, 538, 539-43, 545, 546, 547, 
721, 1061, 1068, 1075, 1077, 1080, 
1081, 1086, 1087. 

pendula, Edgew., 515, 537, 538, 539, 
546-8, 1061, 1068, 1075, 1078, 1080. 

Anonaceae, 21-9. 

Anthocephalus, A. Rich., 619-22. 
Cadamba, Miq. (Nauclea Cadamba , 
Roxb.), 619, 619-22, 1061,1065,1074, 
1080. 

Aphananthe, 895. 

Apocynaceae, 723-37. 

Aquilaria, Lamk., 858, 859-62. 
Agallocha, Roxb., 859, 859-62, 1075, 
1086. 

Araucaria Cunninghamii, Ait., 1018. 
excelsa, R. Br., 1018. 

Artocarpus, Forst., 912, 914, 917, 932- 
44. 

Chapiasha, Roxb., 933, 934, 936, 938- 
41, 943,1061, 1065, 1068, 1074, 1080. 
Gomeziana, 1070. 

hirsuta, Lamk., 933, 934, 934-7, 1061, 
1065, 1068, 1071, 1083, 1085. 
incisa, Linn., 911. 

Lakoochfc, Roxb., 933, 934, 941-4, 
1061,1066, 1078, 1085. 

Aspidosperma, 723, 724. 

Quebracho-bianco, Schl., 724. 

Astronium, 310, 


Atalantia, Correa, 202-4. 

monophylla, Correa (A. floribunda, 
Wight), 199, 201, 202, 202-4. 

Aucuba, 610, 611. 

himalaya, Hook, f., 611. 

Aucumea Klaineana, Pierre, 217. 
Auxemma, 749, 750. 

Avicennia, 781, 782. 

Azadirachta, A. Juss., 235-7. 
indica, A. Juss. (Melia Azadirachta , 
Linn.; M. indica , Brandis), 235, 
235-7. 

integrifolia, Merr., 235. 


Balanocarpus, Bedd., 107, 124-6. 
utilis, Bedd. (Hopea longifolia , Dyer), 
99,124,124-6. 

Barringtonia, Forst., 550, 563-6. 
acutangula, Gaertn., 563, 563-6, 1066, 
1071, 1078, 1084, 1087. 

Bassia, Linn., 663, 671-8, 679, 682. 
butyracea, Roxb., 671. 
latifolia, Roxb., 671, 672, 673-5, 677, 
678, 1061, 1066, 1068, 1075, 1085. 
longifolia, Linn., 672, 675-8, 1061, 
1066. 

Bauhinia, Linn., 349,402, 417-25. 
malabarica, Roxb., 417, 418, 418-21, 
422, 425. 

purpurea, Linn., 417, 418,423-5. 
retusa,Ham.,417,418,421-3,425,1081. 
Bauhinia type of Leguminosae, 349. 
Berrya, Roxb., 164, 166-9. 

Afnmonilla, Roxb. (B. mollis , Wall.), 
166, 167, 167-9, 1061, 1068, 1071, 
‘ 1080,1085. 

Bertholettia excelsa, BonpL, 549. 
nobilis, Miers, 549. 

Betula, Tourn., 789, 961, 962, 962-7. 
alba, Linn., 304, 961. 
alnoides. Ham., 963, 964, 964-6, 966, 
967. 

cylindrostachys, Gamble, 963, 964, 
966-7. 

lenta, Linn., 961. 
lutea, Michx., 961. 
papyrifera, Marsh., 304. 
populifolia, Marsh., 961. 

Betulaceae, 961-74. 

Betuleae, 961. 

Bialata, 498. 
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B. chdonoides, B. suaveolem , B. xylo- 
carpa , see Stereospermum. 

Bignoniaceae, 763-80. 

Bischofia, Blume, 881-4. 
javanica, Blume, 834, 870, 881, 881-4, 
885, 1061, 1068, 1071, 1078. 
leptopoda, Muell., 881. 
trifoliata, 881. 

Bixaceae, 30. 

Blackwellia tomentosa , see Homalium. 

Blattiaeeae, 570. 

Boehm eria, Jacq., 945-8. 
nivea, Gaudich, 945, 946. 
nivea, var. tenacissima, Miq., 945. 
rugulosa, Wedd., 946, 946-8, 1075, 
1077. 

Boletus, 753. 

Bombacopsis, 135. 

Bombax, Linn., 135-41, 220, 607, 609, 
822. 

insigne, Wall. (B. andamanica , Pram; 
B. Wightii , Pram), 135, 137, 139-41, 
1061, 1074, 1078, 1082, 1083, 1084. 
malabaricum, DC. (B. heptaphyllum , 
Cav.), 134, 135, 136, 136-9, 139,140, 
141, 143, 153, 181, 229, 359, 469, 608, 
727, 817, 887, 1061, 1074, 1077, 1078, 
1082, 1083, 1084. 

Boraginaceae, 749-62. 

Boswellia, Roxb., 217, 218-20. 
serrata, Roxb. (B. thurifera , Colebr.), 
218, 218-20, 225, 1072, 1074, 1078, 
1082, 1085. 

Bridelia, Willd., 870, 874-7. 
retusa,Spreng., 874, 875-7, 1061,1068, 
1086. 

Broussonetia, 912. 
papyrifera, Vent., 911. 

Brownlowia, 164. 

Bruguiera, Lam., 486, 490-2. 
gymnorhiza, Lam. (B. Rheedii, Bl.; 
B. conjugate, Merr.), 490, 490-2, 1061. 

Buchanania, Roxb., 310, 325-30. 
angustifolia, Roxb., 325, 326, 328, 
328-30. 

latifolia, Roxb. {B. Lanzan, Spreng), 
325, 326, 326- 8, 330. 

Bncida, Linn., 496. 

Bucklandia, R. Br., 479, 480-2. 
populnea , R. Br., 480, 480-2 ,1061,1072. 

Buddleia, 638. 


<SL 

Bursera, Linn., 217, 224-6. 
serrata, Colebr., 224, 224-6. 

Burseraceae, 217-33. 

Butea, Roxb., 350, 359-62. 
frondosa ,Roxb .( B.monosperma (Lam.), 
Taub.), 349, 359, 359-62, 1078. 

Buxus, Linn., 870, 871-4. 
papillosa, 871, 872. 

sempervirens, linn., 198, 199, 201, 643, 
647, 655, 724, 870, 871, 873, 948. 
Wallichiana, Baill (B, sempervirens , 
Linn., in part), 871, 871-4, 1072, 
1075, 1077, 1080,1084,1086. 

Cacoucia, 496. 

Caesalpinieae, 348, 402-28. 

Callicarpa, Linn., 783-5. 
arborea, Roxb., 783, 783-5. 

Calophyllum, Linn., 43, 44-55 , 56, 58, 

142, 253, 670. 

Calaba, Jacq., 43. 
decipiensy see C. Wightianum. 
elatum, see C. tomentosum. 

InophyJlum, Linn., 44, 45-7, 51. 

Moonii , see C. spectabile. 
polyanthum, Wall., 44, 50-1, 1061, 
1066. 

spectabile, Willd. ( C. Moonii , Wight; 
C.^etrapeialum, Roxb.), 44, 52, 53-5, 
1062, 1066. 

tetrapetalum , see C. spectabile. 
toinentosiun, Wight (C.elatumyBz&d.), 

44, 47-50 , 52, 54, 428, 555, 1062, 
1066, 1068, 1072, 1077, 1084, 1085. 
Wightianum, Wall. (C\ decipiens , 
Wight), 44, 51-3. 

Calycopteris, 497. 

Camellia, Linn., 63. 

Thea, Link., 63. 

Campsis, 764. 

Canarium, Linn., 217, 226-33. 
euphyllum, Kurz, 227, 228, 229, 231, 
231-3, 1062, 1072. 
hizonicum, Bl., 217. 
ovatum, Endl., 217. 
sativa, Linn., 945. 

sikkimense, King, 227, 228, 228-9. 
strictum, Roxb., 227, 229, 229-31, 
1074, 1077. 

Canthium, Larnk., 652-5. 
didymum, Roxb. (Plectronia didyma , 
Kurz), 652, 653-5, 1075. 
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Gallia, Roxb., 486, 492-5. 
lucida, Roxb. (C. integerrima , DC.)) 
492, 492-5, 1062, 1072, 1082.. 
Carapa, Anbl. (Xylocarpus, Koen), 255- 
61. 

guianensis, Aubl., 255. 
moluccensis, Brandis, 257. 
moluccensis, Larnk,, 256, 257-9, 259, 
260, 261, 1062, 1066, 1068, 1072, 
1080. 

obovata, Blum©, 256, 257, 258, 259-61, 
1075. 

Careya, Roxb., 550, 566-9. 
arborea, Boxb., 566, 566-9, 1062, 
1066, 1068, 1077. 

Cariniana pyriformis, Miers, 550. 

Carissa, 724. 

Carpinus, Toum., 961, 962. 

Carya, see Hicoria, Raf. 

Carya tonkinensis, H. Lecomte, 949. 
Caryocar, Linn., 63. 

Casearia praecox, Gris., 30. 

Cassia, Linn., 402, 402-6. 

Brewsteri, F. v. M., 402. 
fistula, Linn., 349, 402, 403-6, 1062, 
1068, 1075, 1080, 1083, 1087. 
javanica, Linn., 402. 
siamea, Linn., 402. 

Castanaceae, 975. 

Castanea, 975, 976, 977, 998, 1000. 
dentata, Borkh., 976. 
indim, see Castanopsis indfea. 


sativa, 977. 

Castanopsis, Spaeh, 975, 976, 977, 997- 
1003. 

Hystrix, A.DC., 997, 998, 1000-3, 
1062, 1068, 1083, 1087. 
indica, A. DC. ( Castanea Mica, Boxb.), 
997, 998, 998-1000, 1002, 1083. 
rufescena, 1000. 

Castilla, 911. 

Casuarina, Forst., 956-60. 

Cambagei, B. T. R., 957. 
equisetifolia, Forst. (C. muricata , 
Boxb.), 956, 957-60, 1066,1077,1080. 
Casuarinaceae, 956-60. 

Catalpa, 764. 

Catappa, 498. 

Cedrela, Linn., 266, 267-74. 
odorata, Linn., 267. 

serrata, Royle, 267, 268, 270, 272-4, 
1082, 1084. 



Toona, Roxb., 161, 220, 241, 266, 2 
268, 268-72, 274, 290, 802, 1062, 
1068, 1072, 1074, 1075, 1077, 1081, 
1082, 1084, 1086. 

(Toona) calantas, Merr. and Rolfe, 
267. 

Cedrus, Linn., 1046-51. 

Deodara, Linn. (G. Libani , var. deo¬ 
dar a, Hook.), 1046, 1046-51, 1062, 
1068, 1071, 1074, 1082, 1083. 

Celangium odoratum, Bail!., 21. 

Celastraceae, 275-80. 

Celastrus scandens, Linn., 275. 

Celtis, linn., 894, 895, 906-10. 

australis, Linn., 900, 907, 907-10, 1066, 
1068, 1080, 1087. 

Cepbaelis, 615. 

Cerbera, 723, 724. 

Ceriops, 486. 

Ohaulmoogra odorata , see Qynooardia. 

Chickrassia, see Chukrasia. 

Chincona, 615. 

Chlorophora, 911. 

tinctoria, D. Don., 912. 

Chloroxylon, DC., 190, 209-12. 

Swietenia, DC. (Sivietenia Chloroxylon, 
Roxb ), 193, 209, 209-12, 244, 1062, 
1068, 1072, 1075, 1078, 1080, 1082, 
1085. 

Chrysobalanoideae, 472. 

Chrysobalanus, 472, 473. 

Chrysophyllum, 663. 

Chukrasia, Adr. Juss., 264-6, 427, 

tabularis, Adr. Juss. (Chickrassia), 
253, 264, 264-6, 272, 1062, 1066, 
1072, 1078, 1084. 

Chuncoa, 498. 

Cinnamomum, Blume, 825, 825-36. 

Camphora, Nees., 67, 823, 826. 

Cassia, BL, 823, 826. 

Cecicodaphne, MeLssn., 826, 827, 828, 
832-4, 836, 1062, 1066, 1068, 1072, 
1087. 

glanduliferum, 19. 

inunctum, Meissn., 826, 828, 829, 834- 
6, 1062, 1072, 1083. 

tavoyanum, Meissn., 826, 827, 828-30, 
836, 1066. 

zeylanicum, Breyn, 823, 826, 827, 828, 
830-2. 

Cithare^ylum, 782. 

Citrus, 190. 
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ej$£eA arabiea, Linn., 615. 
da acuminata, Schott ©t EndL, 144. 
Collicarpa arborea, Roxb., 782. 

Columbia, 164. 

Combretaceae, 496-548. 

Combretum, Linn., 496, 497. 

Coniferae, 1015-60. 

Conocarpus, Linn., 496. 
acuminata and latifolia, see Anogeis- 
sus. 

Copaifera, 409. 

Corchorus, 164. 

Cordia, Linn., 361, 749, 750, 750-9. 
Macleodii, Hook. f. et Thoms., 751, 
752,754, 757, 757-9, 1068,1072,1075, 
1078, 1080. 

Myxa, Linn., 751, 752, 752-5, 757, 
1062, 1066, 1078. 

vestita, Hook. f. et Thoms., 751, 752, 
754, 755-7, 1068, 1072, 1079. 
Cornaceae, 610-14. 

Cornus, 610, 611. 
alternifolia, Linn., 610. 
florida, Linn., 610, 611. 
mas, Linn., 61.0, 
stolonifera, Michx., 610. 

Corokia, 610. 

Coryleae, 961. 

Corylopsis, 479. 

Corylus, Tourn., 962. 

Aveliana, Linn., 961. 

Cosmophora Myrra, Eng., 217. 

Ootinus, 310. 

Coggyria, Scop., 309. 

Coupia, 472. 

Croton Tiglium, Linn., 869. 

Crypteronia, Blume, 571-3. 
paniculata, Blume ( 0. pubescens , 
Blume), 571, 571-3. 

Cryptomeria japonica, Don, 1018. 
Cullenia, Wight, 141-3. 
excelsa, Wight, 141, 141-3,1062,1072, 
1084. 

Cunninghamia sinensis, R. Br., 1018. 
Cuphea, 570. 

Cupressus, Linn., 1017, 1018-21. 
torulosa, Don, 1019, 1019-21, 1022, 
1050, 1051, 1062, 1071, 1072, 1079, 
1083. 

Cupuliferae, 961, 975. 

Curatella, 1. 

Cyciostemon, 870. 




Cynometra, Linn., 402, 406-9. 
polyandra, Roxb., 406, 406-9, 1071, 
1084. 


Dalbergia, Linn, f., 349, 350, 362-82. 
cultrata. Grab., 362, 363, 364, 371, 
373-5, 379, 380, 381, 382, 1066, 1072, 
1078, 1087. 

jrondosa, see D. lanceolaria. 
fusca, Pierre, 362, 364, 371, 380-2, 
1072. 

lanceolaria, Linn. ( D.frondosa , Roxb.), 
362, 363, 364, 375-7, 1062, 1080. 
latifolia, Roxb., 362, 363, 364, 366, 367, 
368-73, 374, 377, 379, 381, 794, 796, 
1062, 1066, 1068, 1072, 1074, 1075, 
1078, 1079, 1080, 1082, 1084, 1086, 
1087. 

Melanoxylon, G. et. P., 362. 
nigra, Pr. Allen, 362. 

Oliveri, Gamble, 362,363, 364, 377-80, 
1068, 1072, 1075, 1080, 1082, 1087. 
oogeinensis, see Ougeinia dalbergioides. 
retusa, Hemal., 362. 

Sissoo, Roxb., 42, 354, 362, 363, 364, 
364-8, 372, 377, 386, 391, 394, 542, 
906, 1062, 1066, 1068, 1072, 1075, 
1078, 1080, 1082, 1084, 1087. 
Stevensonii, Standi., 362. 

Dalbergia type of Leguminosae, 349. 

Daphne Lameola, Linn., 858. 

Mezereum, Linn., 858. 

Datisca, 606. 
caimabina, Linn., 606. 
glomerata (Presl.), Baill., 606. 

Datiscaceae, 606-9. 

Derris, Lour., 350. 

Dichopsis, see Palaquium. 
dtiptica, see Palaquium ellipticum. 

Dillenia, Linn., 1 , 2-10, 420. 
indica, Linn. (D. speciosa, Thunb.), 2, 
3, 3-6, 7, 10. 

parviflora. Griff., 2, 3, 6-7. 
pentagyna, Roxb., 2,3,5, 7, 7-10, 1062, 
1072. 

speciosa , see D. indica. 

Dilleniaceae, 1-10. % 

Diospyros, Linn., 689, 690-708. 
assimilis, 692, 696. 

burmanica, Kurz, 691, 692, 693, 699, 

706-8. 


Q q 2 
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Ebenum, Koenig, 690, 691, 692, 693, 
693-6, 1072, 1075, 1078, 1082, 1086. 
ehretioides, Wall., 690,692,693, 696-7. 
Embryopteris, 692. 

Kaki, Linn. f., 689, 690. 

Kurzii, 692. 

Lotus, Linn., 689, 690. 
marmorata, Parker (D. oocarpa , Thvv.), 
691, 692, 693, 698-700, 1072, 1075, 
1082. 

martabanica, 692. 

Melanoxylon, Roxb., 690, 691, 692, 
693, 694, 695, 696, 701, 702, 703-6, 
1062, 1068, 1072, 1075, 1078, 1080, 
1081, 1082. 
mierophylla, 692. 
rnontana, 692. 
nilagirica, 692. 
oocarpa, see I). marmorata. 
oppositifolia, 692. 
quaesita, 692. 

Thwaitesii, 692. 

tomentosa, Roxb., 691, 692, 693, 694, 
695, 700-3, 705, 706, 1068, 1072, 
1076, 1078, 1080, 1081, 1082. . 

Dipterocarpaeeae, 47, 67-131. 

Dipterocarpus, Gaertn. f., 68-91, 124. 
alatus, Roxb., 69, 70, 73, 85-8, 89, 91, 
1062, 1066, 1071, 1074. 
costatus, Gaertn. f., 70, 77, 89, 90-1, 
1062. f 

grandiflorus, see D. tuberculatus. 
Griffithii, Miq., 69, 10, 88-90, 1062, 
1071. 

indicus, Bedd. (D. turbinatus , Gaertn.; 
Cooke and Talbot), 69, 70-2, 75, 
1062, 1066, 1077. 
laevis , see D. turbinatus. 

obtusifolius, Teysm., 69, 70, 76-8, 
1062. 

pilosus, Roxb., 69, 70, 78-B1, 1062, 
1066, 1071, 1084. 

tuberculatus, Roxb. (D. grandiflorus , 
Wall.), 67/69, 70,73, 74, 78, 81-5, 86, 
103, 115, 339, 1044, 1062, 1066, 1069, 
1071, 1074. 

turbinatus, Gaertn. f. (D. laevis ; Ham. 
Parkinson D. turbinatus var. ancla- 
manica), 67, 69, 70, 72, 72-6, 89, 91, 
1062, 1066, 1069, 1071. 
turbinatus , see D. indicus. 


.iff 

Dipteronia, 297. 

sinensis, Oliver, 297. 

Distylium, 479. 

Dolichandrone, Fenzl., 764, 764-7, 767. 
crispa, 767. 

stipulata, Benth. (Spathodea stipulate y 
Wall.), 765, 765-7, 800, 1062, 1066, 
1072, 1086. 

Drimys, 11. 

Dryobalanops aromatica, Gaertn. f., 67. 
Duabanga, Ham., 597-600. 
moluccana, BL, 597. 
sonneratioides , Ham. (. Lagerstrcemia 
grandiflora, Roxb.), 597, 598-600, 

603, 1062, 1072, 1074, 1084. 

Durantia Plumieri, Linn., 781. 

Dysoxylum, Blume, 243-50. 
binectariferum, Hook. f. (D. macro¬ 
car pum, Bl.), 244, 245, 245-7, 1062, 
1066, 1074, 1076, 1085. 
decandrum, Merr., 244. 
glandulosum, see D. malabaricum. 

Loureiri, Pierre, 244. 
macrocar pum, see D. binectariferum. 
malabaricum, Bedd. (D. glandulosum , 
Talbot), 244, 245, 247, 247-50, 1062, 
1069, 1077, 1085. 

Muelleri, Benth., 244. 

Ebenaceae, 689-708. 

Echinocarpus, Blume, 164, 180-1. 
dasycarpus, Benth., 180, 180-1, 1062. 
jamaicensis, Hook, f., 180. 

Ehretia, Linn., 749, 750, 760-2. 
acuminata, R. Br., 762. 
laevis, Roxb., 760, 760-2, 1082, 
Elaeocarpus, Linn., 164, 181-9. 
ferrugineus, Bedd. (Monocera ferru - 
ginea, Wight), 182, 184, 185, 188-9. 
lanceaefolius, Roxb., 182, 184-6. 
robustus, Roxb., 182, 183-4. 
tuberculatus, Roxb. (Monocera tuber¬ 
culatum, Wight et Arn.), 182, 186-8, 

189. 

Endiandra Palmerstoni, C. T. White, 824. 
Engelhardtia, 949, 950. 

Entandrophragma, 234. 

Equisetum, 956. 

Erica arborea, Linn., 659. 

Ericaceae, 659-62. 

Eriolaena, DO., 161-3. 

Candollei, Wall., 144,161, 161-3, 1066. 
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Hooker iana, 161. 
quinquelocularis, 161. 

Stocksii, 161. 

Erythrina, Linn., 34S, 350, 356-9. 
suberosa, Roxb., 349, 356-9, 1074, 

1076, 1079, 1087. 

Erythrina type of Leguminosae, 349. 
Esenbeekia, 211. 

Eucalyptus, 550. 

Euclea, 689. 

Eugenia, Linn., 550, 551-63. 
alternifolia, Wight (Syzygium alterni - 
folium , Walp.), 551, 552, 553, 554, 
555-7, 1063. 
aromatica, Bail!., 549. 
cuprea, Koord. et Valet., 552. 
discophora, Koord. et Valet., 552. 
Gardneri, Thw. (Syzygium Qardneri , 
Thw.), 551, 553, 553-5, 1063, 1066. 
Jambolana, Lamk. ( Syzygium Jambo - 
lanum, DC.), 551, 552, 553, 559, 560- 
3, 891, 1063, 1066, 1069, 1071, 1074, 

1077, 1079. 

Jambos, Linn., 549. 
kanarensis, 47. 

operculata, Roxb, ( Syzygium opercu- 
latum , Gamble), 551, 552, 553, 557- 
60, 1063, 1066, 1079. 
sexangulata, Koord. et Valet., 552. 
Euonymus, Linn., 275. 
alatus, Beg., 275. 
europaeus, Linn., 275. 

Euphorbiaceae, 869-93. 

Eusideroxylon Zwageri, T. et B., 824. 
Evodia, Forst., 191-2, 206. 

fraxinifolia, Hook f., 191, 191-2. 
Excoecaria, Linn., 870, 891-3. 
Agallocha, Linn., 891, 891-3, 1063, 
1074, 1076. 

Exocarpus, Labill., 863. 
cupressiformis, Labill., 863. 


Fagaceae, 975-1003. 

Fagara Budrunga,F. Rhetsa, see Zanthoxy- 
lum. 

Fagraea, Thunb., 738-41. 
fragrans, Roxb., 739, 739-41, 1063, 
1066. 

Eagus, 975, 976, 977. 

sylvatica, Linn., 626. 

Feronia, Gaertn., 204-6. 


Elephantum, Correa, 204, 204-6, 1063, 
1069, 1085. 

Ficus, Linn., 361, 401, 402, 425, 911, 912, 
923-32. 

bengalensis, Linn., 923, 924, 925, 925- 
7, 929, 932, 1079, 1085, 1086. 

Carica, Linn., 911, 923. 
elastica, Roxb., 911, 923. * 

glomerata, Roxb.. 923, 924, 925, 929, 
930-2, 1069, 1072, 1074, 1076, 1079, 
1085, 1087. 

religiosa, Linn., 923, 924, 925, 927-30. 
Filicium, Thw., 294-6. 
abbreviatum, Radik., 294. 
decipiens, Thw., 294, 294-6, 1063. 
elongatum, Radik., 294. 

Flacourtia, 30. 

Flacourtiaceae, 30-9. 

Fontanesia, 710. 

Forsythia, 709, 710. 

Fothergilla, 479. 

Fraxinus, Linn., 709, 710, 714-18. 
americana, Linn., 715. 

Chinensis, Roxb., 709. 
excelsior, Linn. (F. floribunda, Wall.), 
709, 715, 715-18, 1069, 1072, 1076, 
1080, 1081, 1083, 1086, 1087. 
micrantha, 715. 
nigra, Marsh, 715. 
oregona, 715. 

Ornus, Linn., 709. 
oxycarpa,«Wil!d., 715. 

Fusanus, Murr., 863. 
acuminatus, R. Br., 863. 


Sl 


Galium, 615. 

Garcinia, 43. 

Hanburyi, Hook, f., 43. 

Gardenia, Linn., 204, 615, 642, 642-52, 
948. 

coronaria, 650. 

gummifera, Linn., 642,643,645-8,649, 
1076. 

latifolia, Aiton, 642, 643, 645, 648-50, 
652, 1076. 

lucida, Roxb., 642, 643, 643-5, 647, 
1076, 1079. 

turgida, Roxb., 642, 643, 650-2, 1076. 
Garrya, 611. 

Garuga, Roxb., 217, 221-4- 
pinnata, Roxb., 221, 221-4. 
sempervirens, Ait., 738. 
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(pa americana, Linn., 615. 


*SL 


Gluta, Linn., 309, 310, 319-25, 332, 333. 
Rhengas, Linn., 319. 
tavoyana, Hook, f., 319, 320, 321-3, 
324,1072. 

travancorica, Bedd., 319, 320, 321, 
323, 323-5, 1072. - 

Gmelina, Linn., 781, 798-803. 
arborea, Linn., 280, 785, 799, 799- 
803, 1063, 1066, 1069, 1072, 1076, 
1078, 1079, 1080, .1086, 1087. 
Kamassi, E. Mey., 723. 

Leichhardtii, F. v. M., 798, 799. 
villosa, Roxb., 801. 

Oordonia integrifolia, see Schima Wallichii. 

Gossypium, 132. 

Grewia, Linn., 164, 169-80. 
didyma, see G. laevigata, 
elastica, Royle ( G. vestita, Wall.), 169, 
170, 176-8, 179, 1066, 1069, 1080, 
1083, 1085, 1086. 

laevigata, Vahl (G. didyma, Roxb.), 
169, 170, 178, 178-80. 
oppositifolia, Roxb., 169, 170, 170-2, 
1080. 

tiliaefolia, Vahl, 169, 170, 172-6, 178, 
1069, 1072, 1077, 1080, 1082, 1085, 
1086. 

vestita, see G- elastica. 

Griselinia, 610. 

Guiera, 497. 

Guttlferae, 43-62, 959. » 

Gynocardia, R. Br., 30, 30-2. 
odorata, R. Br. (Chaidmoogra odorata, 
Roxb.), 31, 31-2. 


Hamamelidaceae, 479-86. 

Hamamelis, Linn., 479. 

virginiana, Linn., 479. 

Hardwickia, Roxb., 402, 409-16. 
binata, Roxb., 349, 409, 410, 411, 411- 
14, 415, 1063, 1069, 1077, 1083, 1085, 
1087. 

pinnata, Roxb., 349, 409, 410, 411, 
414-16, 1063, 1072, 1076, 1080,1081. 
Hardwickia type of Leguminosae, 349. 
Harpullia pendula, Planch., 288. 
Heliotrope peruvianum, Linn., 749. 
Helwingia, 610. 

Heritiera, Aiton, 153-9. 

Fomes, Buch. (11. minor, Lam.), 144, 
154, 154-7, 157, 158, 159, 761, 1063, 


1066, 1069, 1077, 1079, 1080, 1081, 

1082, 1085. 

littoral!s, Dryander, 154, 157-9, 1063, 
1066. 

minor, see H. Fomes. 

Heterophragma, JDC., 764,767-9. 
adenophyllum, 1070. 

Roxburgh!!, DC. (Spalhodea Box- 
burghii, Spr.), 767, 767-9. 

Hevea braziliensis, Muell. Arg., 869. • 
Hibiscus cannabinus, Linn., 132. 
syriacus, Linn., 132. 
tiliaceus, Linn., 132. 

Hicoria, Raf. ( Carya, Nutt.), 949, 950. 

ovata (Miller) Britton, 950. 

Hirtella, 472. 

Holarrhena, R. Br., 723, 728-31. 
antidysenterica, Wall., 728, 728-31, 
736,737,1076,1077,1078,1079,1080, 

1083, 1084. 

Holigarna, Ham., 310, 342-4. 
Arnottiana, Hook. f. (H. longifolia, 
Wight et Arn.), 342, 342-4, 1066, 
1074. 

Holoptelea, Planch., 895, 902-6. 
integrifolia, Planch. (Ulmas integri¬ 
folia, Roxb.), 895, 902, 903-6, 1063, 
1072,1078,1080,1083. 

Homalium, Jacq., 30, 36-9. 
tomentosum, Benth. (Blackwellia 
tomentosa, Vent.), 30, 36, 36-9, 1066, 
1069, 1080, 1082, 1087. 

Hopea, Roxb., 92-103, 107. 
eqlandulosa, see H. odorata. 
glabra, Wight et Arn. (H. Wightiana 
var. glabra, Bedd.), 92,93,97,98-100, 
1063. 

longifolia, see Balanocarpus utilis. 
odorata, Roxb. (11. eglandulosa, Roxb.), 
67, 92, 93, 100-3, 128. 1063, 1066, 
1069, 1071, 1072, 1083, 1085. 
parviflora, Bedd., 92, 93, 94, 95, 95- 
7, 126, 402, 437, 1063, 1071, 1077, 
1080. 

Scaphula, see Vatica Scaphula. 
Wightiana, Wall., 92, 93, 93-5, 126, 
1063, 1069. 

Wightiana var. glabra, see H. glabra. 
Horsfieldia, 813. 

Hydnocarpus, 30,32-6. 
alpina, Wight 32, 33, 33-4, 35. 
anthelminthica, 34. 





INDEX OF SCIENTIFIC NAMES 


ifS«t«ocarpus cont. 

inebrians, see H. Wightiana. 
venenata, Gaertn., 32. 

Wightiana, Blume (H. inebrians , Wall.), 
32, 33, 34-6. 

Hymenaea Courbaril, Linn., 409. 
Hymenodictyon, Wall., 636-9. 
excelsum, Wall., 61(3,636, 636-9,1063, 
1072, 1074, 1076, 1083, 1086, 1087. 

Isoptera, 107. 

borneensis, Schieff., 67. 

Jasndnum, 710. 

Juglandaceae, 949-55. 

Juglans, Linn., 454, 949, 950, 950-5. 
cinerea, Linn., 949, 950. 
nigra, Linn., 824, 949, 950. 
regia, Linn, 504,949,951, 951-5,1063, 
1072,1078, 1083,1084. 

Juniperus, Linn., 1017, 1022-4, 1029. 
macropoda, Boiss. (J. excelsa , Brandis), 
1022, 1022-4, 1063, 1079. 
virginiana, Linn., 1017. 

Kayea, Wall., 55-7. 
assamica, King et Prain, 55-7. 
eugeniaefolia, Pierre, 55. 
ferruginea, Pierre, 55. 
macrocarpa, Pierre, 55. 
paniculata, Merr., 55. 

Khaya, 234. 

Kigelia, 764. 

africana Benth., 764. 

Knema, 813. 

Krugiodendron ferreum, Urb., 281. 

Kydia, Roxb., 133-5. 
calycina, Roxb. ( K . fraterna , Roxb.), 
133, 133-5. 

glabrescens, Masters, 133. 

Lafoensia, 570. 

Lagerstroemia, Linn., 570, 571, 573-97. 
calyculata, Kurz, 573, 675, 577, 584-5, 
588. 

floribunda, Jack, 573, 574, 575, 592-4, 
596. 

Flos Reginae, Retz., 573, 575, 581,585, 
586-90, 591, 592, 597, 1063, 1066, 
1069, 1070, 1071, 1076, 1079, 1086, 
1088. 

grandiflora, see Duabanga. 



hypoleuca, Kurz, 573, 575, 590- 
1063, 1066, 1069,1072. 
indica, Linn., 573. 

lanceolata, Wall, ( L . microcar pa, 

Wight), 555, 573, 575, 579-83, 594, 
597, 1063, 1066, 1069, 1072, 1077, 
1081, 1082. 

microcar'pa, see L. lanceolata. 
parviflora, Roxb., 573,575, 575-9,597, 
1063, 1067, 1071, 1072, 1074, 1080, 
1085, 1086, 1087,1088. 
tomentosa, Presl., 573, 574, 575, 594- 
7, 1063, 1067, 1069, 1081, 1086. 
Lagetta lintearia, Lamk., 858. 
Laguncularia, Gaertn., 496. 

Lannea Grandis, see Odina Wodier. 

Wodier, see Odina Wodier. 

Lantana, 782. 

Larix, Adans., 1046. 

Lasiosiphon eriocepbalus, Dene., 858. 
Lauraceae, 823-57. 

Lauras nobilis, Linn., 824. 

Lawsonia, 570. 

inermis, Linn., 570. 

Lecythidaceae, 549. 

Lecythideae, 549, 550. 

Lecythis ollaria, Linn., 550. 

Legnotideae, 486, 487. 

Leguminosae, 348-471. 

Licania, 472, 473. 

Ligustram, 709, 710. 
ovalifoliu^a, Hassk., 709. 
vulgare, Linn., 709. 

Limonia, Linn^ 200-2. 

acidissima, Linn. (L. crenulata , Roxb.), 
200, 200-2, 1069, 1085. 


Liquidambar, 479. 
orientalis, Mill., 479. 

Styraciflua, Linn., 65,479, 481, 484, 573. 
Liriodendron Tulipifera, Linn., 11, 14, 18. 
Litchi chinensis, Sonn. (Nephelium Lit chi, 
Camb.), 288. 

Lithocarpus, 975, 976, 977. 

Lithospermum fruticosum, Linn., 750. 
Litsaea, Lam., 825, 847-57. 
chinensis , see L. sebifera. 
obtusata, F.-Vill., 848. 
polyantha, Juss., 848, 840, 850, 851, 
852-5. 


sebifera, Pers. (L. chinensis , Lam.), 
848, 849, 850-2, 852, 854, 1074. 
umbrosa, Nees, 848, 849, 855-7. 
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JT^tganiaceae, 738-48. 

~~ Lophopetalum, Wight, 275, 275-80. 
fiiiforme, 280. 

fimbriatum, Wight, 276, 278, 279-80, 
1074. 

Wightianum, Am., 276, 276-9, 1063, 
1074, 1084. 

Lumnitsera, WillcL, 496. 

racemosa, Willd., 496. 

Lythraceae, 570-605. 

Lythrum, 570. 

Maba, 689. 

Machilus, Nees, 825, 836-47. 

Gamble! , King, 837, 838, 842, 843-5, 
1071, 1073. 

Gammieana, King, 837, 838, 839, 
841-3, 1063. 

macrantha, Nees, 837, 838, 840, 845-7, 
1063, 1067, 1074. 

odoratissima, Nees, 837, 838, 838-41, 
842, 847, 1063, 1083. 

Thunbergii, 836. 

Maclura, 912. 

Magnolia, 11, 14, 197, 825. 
graxidiflora, Linn., 11. 
maerophylla, Michx., 11. 
Magnoliaceae, 11-20. 

Malacaceae (Pomaceae), 472. 

Mallotus, Lour., 870, 888-91. 
philippinensis, Muell. Arg., 888, 888- 
91, 1088. * 

Malpighia, 961. 

Malvaceae, 132-43. # 

Mammea, 44. 

Mangifera, Linn., 310, 313-19. 
indica, Linn., 309, 313, 314, 314-17, 
317, 319, 1063,1067, 1069, 1074,1083, 
1087. 

sylvatica, Roxb., 313, 314, 317-19. 
Manglieta, 11. 

Manihot Glaziovii, Muell. Arg., 869. 

utilissima, Pohl., 870. 

Markhamia, 764. 

Marlea, 610. 

Mastixia, 610, 611. 

Melanorrhoea, Wall., 309, 310, 330-3. 
usitata, Wall., 309, 330, 330-3, 1063, 
1070, 1073, 1081. 

Melia, Linn., 234, 237-43. 

Azadirachta , see Azadirachta indica. 
Azedarach, Linn., 237, 238, 239, 239- 


41, 242, 243, 1063, 1074, 1076, 1081, 
1084. 

birmanica, 241. 

composita, Willd. (M. dubia , Hiern.), 
237, 238, 239, 241-3, 1075, 1087. 
indica, see Azadirachta indica. 

Meliaceae, 211, 234-74. 

Mesua, Linn., 56, 57-60, 959. 
ferrea, linn. ( M . pedunculata , Wight; 
M. speciosa , Choisy), 43, 56, 57, 57- 
60, 62, 1063, 1067, 1071, 1077. 

Michelia, Linn., 11, 12, 14-20, 197. 
Ghampaca, Linn., 14, 15, 17-19, 1064, 
1067, 1084. 

excelsa, Blume, 14, 15, 15-16, 1064, 
1073. 

nilagirica, Zenker (M. pidneyensis , 
Wight), 14, 15, 19-20. 

Miliusa, Lesch., 21, 27-9. 
velutina, Hook. f. et Thoms,, 27, 28-9. 

Millettia, Wight et Arm, 350, 350-2. 
Brandisiana, 425. 

pendula, Benth. (M t leucantha, Kurz), 
349, 350, 350-2, 1064, 1073, 1088. 

Millingtonia, 764. 
hortensis, Linn, f., 764. 

Mimosa arabica , see Acacia arabica. 

Sundra , see Acacia Catechu. 
xylocarpa, see Xylia dolabriformis. 

Mimoseae, 348, 428-71. 

Mimusops, Linn., 663, 678-88. 

Elengi, Roxb., 296,678, 680, 680-3, 685, 
687, 1064, 1067, 1073, 1081, 1088. 
globosa, Gaertm, 663. 
hexandra, Roxb. (M. indica, A.DC.), 
678, 680, 683-5 , 687, 1064, 1081, 
1083, 1085, 1088. 

littoralis, Kurz, 678, 680, 685-8, 1064. 

Mitragyna parvifolia , see Stephegyne. 

Monocera ferruginea , see Elaeocarpus. 
tubercukdus, see Elaeocarpus. 

Monotoideae, 67. 

Moquilea, 472. 

Moraceae, 911-44. 

Morinda, Linn., 615, 655-8. 
citrifolia, Linn., 655. 
tinctoria, Roxb., 656, 656-8, 1076, 
1079. 

Morus, Linn., 911, 912, 912-23. 
alba, Linn., 911, 913, 914, 915-18, 
920, 922, 1073,1076, 1080, 1081, 1082, 
1086,1087. 




cont. 

indica, 915, 917. 
laevigata, Wall., 913, 914, 920-3, 
1064, 1067, 1069, 1073, 1086. 
serrata, Roxb., 913, 914, 918-20,1073, 
1076, 1078, 1079, 1081. 

Murraya, Linn., 197-9. 
exotica, Linn., 190, 197, 197-9, 201, 
203, 1076, 1081. 

Myristica, Linn. (Virola), 813, 813-22. 
attemiata, Wall. (M. corticosa , Bedd.), 
814, 815, 817, 820-2. 
canarica, Bedd., 814, 815, 815-17. 
corticosa , see M. attemiata. 
fragrans, Houtt., 814. 

Irya, Gaertn., 814, 815, 817-20. 

Myristicaceae, 813-22. 

Myrtaceae, 549-69. 

Myosotis, 749. 

Myrtus communis, Linn., 549. 


Nauclea, Linn., 627-9. 

africana , see Stephegyne parvifolia. 
Gadamba , see Anthocephalus Cadamba. 
cordata, see Sareocephalus cordatus. 
cor difolia, see Adina cordifolia. 
parvifolia , see Stephegyne parvifolia. 
rotundifolia , see Stephegyne diversifolia. 
sessilifolia, Roxb. (Adina sessilifolia, 
Hook, f.), 627, 627-9, 1064. 
Nectandra Rodioei, Sckomb., 824. 
Neonauclea, Merrill, 627. 

Nephelium Litchi , see Litehi chinensis. 
Newboldia, 764. n 

Nothofagus, 975, 976, 977. 

Nyssa, Linn., 610, 611, 611-14. 
aquatica, Marsh., 610. 
sessiliflora, Hook, f., 610, 611, 612, 
612-14. 

sylvatica, Marsh., 610. 

Nyssaceae, 610. 

Ochroma Lagopus, Sw., 132. 

Ochrosia, 723. 

Ocotea bullata, E. Mey, 824. 

Octomeles, 606. 

Odina, Roxb., 310, 336-40. 
speciosa, Blume, 336. 

Wodier, Roxb. ( Lannea Wodier, A. 
Rich.; L. Grandis , Eng.), 336, 336- 
40, 1073,1075,1076,1077,1078,1079, 
1083. 
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Oldenlandia umbeilata, Linn., 615 
Olea, Linn., 709, 710, 718-22. 
europaea, Linn., 709, 718. 
ferruginea, Royle (O. cuspidata , Wall.), 
719, 719-22, 1073, 1076, 1081, 1088. 
Oleaceae, 709-22. 

Oroxylum, 764. 

Osmanthus, 710. 

Ostrya, Scop., 961, 962. 

virginiana (Miller) Koch., 962. 
Ougeinia, Benth., 350, 352-6. 
dalbergioides, Benth. (Dalbergia ooge- 
inensis , Roxb.), 349, 352, 352-6, 
1064, 1069, 1073, 1080, 1081, 1082, 
1088. 

Ougeinia-Albizzia type of Leguminosae, 
349. 


Pachira, 135. 

Palaquium, Blanco (Dichopsis, Thw.), 
667-71, 682. 

ellipticum, Benth. (Dichopsis elliptica, 
Benth. et Hook, f.), 667, 668-71, 
1064, 1067, 1073, 1074, 1077, 1083. 
Gutta, Btirck., 663, 667. 
obovatum, Engl., 667. 

Papilionaceae, 348, 350-402. 
Parashorea, Kurz, 122-4. 
stellata, Kurz (Shores stellata, Dyer), 
122, 122-4, 1067. 

Parastemon, 472. 

Parinariun, 472, 473. 

Parishia, Hook, f., 310, 340-1. 

instgnis, Hook, f., 340, 341. 

Parrotia, 479. 

Jacquemontiana, Dene, 479. 
Patagonula, 749. 

americana, Linn., 750. 

Pemphis, 570. 

Pentace, Hassk., 164, 164-6. 
burmanica, Kurz, 161, 164, 164-6, 
1067, 1069, 1073, 1083, 1084, 1087. 
Griffith!!, 802. 

Pentacme, A. DC,, 103-6. 
suavis, A, DC. (P. siamensis, Kurz; 
Shorea siamensis , Miq.), 103, 103-6, 
115, 1064, 1069,1071. 

Pentaptera, 498. 

Peplis, 570. 

Persea americana, Mill., 824. 

Petraea volubilis, Linn., 781. 
Phyllanthus, Linn., 870, 877-81. 
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mblica, Linn., 870, 878, 878-81, 
1064, 1079. 

braziliensis, Cap., 895. 

Picea, Link., 1051-6. 
canadensis (Mill.), B.S.P., 1051. 
Morinda, link (P. SmitMana, Boiss.), 
1052, 1052-6, 1057, 1064,1074,1079. 
Picraena excelsa, Lindl., 213. 

Pieris ovalifolia, D. Don, 660. 

Pimenta officinalis, Lindl., 549. 

Pinaceae, 1015. 

Pinus, Linn., 1031-46. 
excelsa, Wall., 1031,1032,1033, 1033- 
7, 1051,1064, 1067, 1069, 1071, 1073, 
1074, 1083, 1084. 

Gerardiana, Wall., 1031. 

Khasya, Royle, 1031, 1033, 1042-4, 
1046, 1051, 1064. 

longifolia, Roxb., 1017, 1031, 1033, 
1035, 1037-42, 1042, 1043, 1044, 
1050, 1064, 1071, 1083, 1084. 
Merkusii, Jungh, 1031, 1033, 1044-6. 
strobus, Linn., 1035. 

Pistacia, Linn., 310, 310-13. 
integerrima, Stewart, 310, 311-13, 

1073, 1076, 1078. 

Lentiscus, Linn., 311. 
mutiea, 310. 
terebinthus, Linn., 311. 
vera, Linn,, 309, 311. 

Planera, 895. 

Platycarya, 950. 

Plectronia, 652. , 

didyma, see Cantkium didymum. 
Plumeria, 724. 

Podocarpus, L’Herit., 1027-30. 
neriifolia, Don, 1028, 1028-30, 1064, 
1067,1073,1079,1084. 
Poeciloneuron, Bedd., 60-2, 959. 

indicum, Bedd., 60-2, 1081. 
Polyalthia, Blume, 21,23-7. 
cerasoides, Benth. et Hook. f. ( Uvaria 
cerasoides, Roxb.), 23, 24, 25, 25-7. 
simiarum, Benth. et Hook, f., 23., 
24, 24-5. 

Pomaceae (Malacaceae), 472. 

Pongamia, Went., 350, 399-402. 

glabra. Vent., 349, 399, 399-402. 
Populus, Linn., 1004, 1005, 1005-11. 
ciliata, Wall., 1005, 1006, 1009-11, 

1074, 1079, 1082. 


euphratica, Olivier, 1005,1006,1007 
1011, 1064, 1067, 1076, 1079. 
nigra, var. Italics, Duroi, 1004. 
Pouteria, 663. 

Prosopis spicigera, 42. 

Protium, 217. 

Prunoideae, 472. 

Primus, Linn., 190, 442, 472, 472, 473, 
473-8. 

Padus, Linn. (P. c omuta, Wall.), 473, 
474,476, 476-8,1073,1076. 
Puddum, Roxb. (P. cerasoides, Don), 
473, 474, 474-6,1076,1084, 1088. 
Pseudotsuga Douglasii, Carr., 714, 715. 
Psidium Guajava, Linn., 549. 
Pterocarpus, Linn., 349, 350, 382-99. 
dalbergioides, Roxb. (P. indicus, 
Willd.), 382, 383, 384, 384-7 , 390, 
394, 1064, 1067, 1069, 1073, 1081, 
1087. 

indicus, see P. dalbergioides. 
macrocarpus, Kurz, 382, 383, 384, 
387, 388-91, 394, 802, 1064, 1069, 
1073,1082, 1083,1085. 

Marsupium, Roxb., 382, 383, 384, 
391-5, 1064, 1069, 1076, 1077, 1083, 
1087,1088. 

santalinus, Linn. F., 382, 383, 384, 
395-9, 1064, 1076, 1078, 1087, 1088. 
Pterospermum, Schreber, 159-61. 
acerifolium, Willd., 144, 159, 159-61, 
761, 1073, 1084. 

Punica Granatum, Linn., 570. 

Punicaceae, 570. 

Pygeiim, 472, 473. 

Quassia amara, Linn., 213. 

Quercineae, 975. 

Quercus, Linn., 487, 957, 959, 975, 976, 

977, 977-96, 998. 

dilatata, Lindley, 978, 980, 986-9, 991, 
1064, 1081, 1086. 

incana, Roxb., 978, 980, 983, 988, 989- 
92. 

lamellosa. Smith, 842, 978, 980, 994- 
6, 1064, 1069, 1083,1088. 
occidentalis, Gay, 976. 
pachyphylla, 996. 

robur, Linn. ( Q. pedunculaia, Ehrh.), 

978. 

semecarpifolia. Smith, 978, 980, 981- 
4, 986-7,1064. 
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semiserrata, Roxb., 978, 980, 992-4. 
serrata, Thunb., 978, 980, 984-6, 996. 
sessilifolia, Salisb., 978. 
suber, Linn., 976, 978. 

Quisqualis, 496. 


<§L 


Eadermachera xylocarpa , see Stereosper- 
mum xyloearpum. 

Randia, Linn., 204, 616, 639-42. 
dumetorum, Lamk. (E. 

DC.), 640, 640-2. 

Relbumum, 615. 

Rhamnaceae, 281-7. 

Rhamnus, 281, 710. 

cathartica, Linn., 742. 

Rheedia, 44. 11 

Rhizophora, Linn., 486, 487-90. 
conjugata, Linn., 487, 488. 

Mangle, Linn., 487. 

mucronata, Lamk. (E. Mangle , Roxb.), 
487, 487-90, 492, 496, 1077. 
Rhizophoraceae, 486-95. 

Rhizophoreae, 486, 487. 

Rhododendron, Linn., 660, 660-2. 

arbOreum, Sm., 660, 660-2. 

Rhus, 309, 310. 
coriaria, Linn., 309. 
semialata, Murr., 309. 
vernicifera, DC., 309. 

Ricinus communis, Linn., 869. 

Rosaceae, 472-8. 

Royena, 689. 

Rubia, 615. 

Rubiaceae, 615-58. 

Rutaceae, 190-212. 


Saccopetalum, 21. 

Sageraea, Dalz., 21, 21-3. 
elliptica, Hook. f. et Thoms., 22-3, 
1073, 1081, 1086,1087. 

Salicaceae, 1004-14. 

Salix, Linn., 479,1004,1005,1006, 1011- 
14. 

alba, Linn., 1004, 1014. 
babylonica, Linn., 1004. 
caerulea, Smith, 1004. 
pentandra, Linn., 1004. 
tetrasperma, Roxb., 1008,1012, 1012- 
14,1079,1081. 

Samydaceae, 30-9. 

Santalaceae, 863-8. 


Santalum, Linn., 863, 864-8. 
album, Linn., 864, 865, 865-8, 1076, 

1078, 1086. 

Cygnorum, Miq., 864. 
lanceolatum, R. Br., 864. 

Preissianum, Miq., 864. 

Santiria, 217. 

Sapindaceae, 288-96. 

Sapodilla, 663, 678. 

Sapotaceae, 663-88. 

Sarcocephalus, Afzel., 616-19. 
cordatus, Miq. (Nauclea cor da,la, 
Roxb.), 617, 617-19. 
eseulentus, Afzel., 615, 617. 

Sassafras, 825. 

Schima, Choisy, 63, 63-6. 

Wallichii, Choisy (Qordonia integri- 
foliciy Roxb.), 64, 64-6. 

Schinopsis, 309. 

Schinus, 310. 

Schizandra grandiflora, Hook. f. et Th., 11, 
Schleichera, Willd., 291-4. 
trijuga, Willd, 291, 291-4, 516, 712, 
1069,1077,1081,1085. 

Schrebera, Roxb, 710, 710-14. 
swietenioides, Roxb, 711, 711-14, 
1064, 1076, 1080,1083. 

Shorea, Roxb, 69,106-22,124,130. 
aptera, Burck, 67. 

assamica, Dyer, 106, 107, 119-22, 
1064, 1067, i069, 1071. 
laccifera see S. Talura. 
obtusa, Wall., 103, 104, 105, 106, 107, 
110, 115-17, 124, 1067, 1070, 1071, 

1079, 1081, 1083. 

robusta, Gaertn. f, 67, 105, 106, 107, 
108-13 , 391, 834, 1064, 1070, 1071, 
1077, 1079, 1081, 1082, 1083, 1085, 
1086. 

siamensis, see Pentacme suavis. 
stellata , see Parashorea stellata. 

Talura, Roxb. (8. laccifera , Heyne; 
Vatica laccifera, Wight), 106, 107, 
108, 117-19, 1064, 1077. 
Tumbuggaia, Wight et Arn. (Vatica 
Tumbuggaia , Roxb.), 106, 107, 108, 
113-14,119, 1064. 

Sideroxylon, Linn., 664-7. 

tomentosum, Roxb., 664,665-7,1081, 
1088. 

var. elengioides, 665. 

Simarubaceae, 213-16. 
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apetala, Ham., 601, 601-3, 604, 605, 

1064, 1074. 

Griffithii, 601, 603-5. 

Soymida, Adr. Juss., 261-3. 
febrifuga, Adr. Juss., 261, 261-3,1064, 
1073,1076, 1078, 1085. 

Spathodea, 764. 

Roxburghii , see Heterophragma. 
stipulata , see Dolichandrone. 

Spiraeaceae, 472. 

Spondias, Linn., 310, 344-7. 
lutea, Linn., 344. 

mangifera, Will., 344, 344-7, 1075. 
purpurea, Linn., 344. 

Stephegyne, Korth., 629-36. 
diversifolia. Hook. f. ( Nauclea rotundi - 
folia , Roxb.), 629, 630, 633, 634-6, 

1065, 1076. 

parvifolia, Korth, {Nauclea parvifolia , 
Willd.; N. africana, Moeller; Mitra - 
gyna parvifolia , Korth.), 629, 630, 
631-3, 636, 1065, 1076, 1078, 1081, 
1086. 

Sterculia, Linn., 144, 145-53, 233, 361, 
607. 

alata, Roxb. ($. Haynii , Redd.), 145, 
146, 150-2, 1065, 1075. 
campanulata, Wall., 145, 146, 152-3, 
233, 1075, 1082. 

Haynii , see S. alata. 
urens, Roxb., 144, 145, 146, 146-8, 
149,1087. 

villosa, Boxb., 144, 145, 146, 148-50. 

Sterculiaceae, 144-63. 

Stereospermum, Cham., 764, 770-80, 
1070. 

chelonoides, DC. {Bignonia chelonoides , 
linn.; S. tetmgonum , DC.), 770, 771, 
771-4, 775, 776, 777, 780, 1075, 1088. 
suaveolens, DC. {Bignonia suaveolens , 
Roxb.), 770, 771, 772, 775-7, 780, 
1065,1070, 1073, 1083. 
tetmgonum , see S. chelonoides. 
xylocarpum, Benth. et Hook. f. ( Big¬ 
nonia xylocarpa, Roxb.; Baderma - 
chera xi/$ocarpa, K. Sch.), 770, 771, 
777-80, 1065, 1070, 1073. 

Strychnos, Linn., 738, 741-8. 

Ignatii, 741. 

Nux-blanda, 743. 


<SL 

Nux-vomica, Linn., 638, 642, 643, 
643-6, 648. 

potatorum, Linn.f., 738,742,743,746-8. 
Tieute, 741. 

Swietenia Chloroxylon, see Chloroxylon. 
macrophylla, King, 234. 

Mahagoni, Jacq., 234, 236. 

Swintonia, Griff., 310, 333-5. 
floribunda, Griff. (S. Schwenckii , Kurz), 

333, 333-5,1067. 

Syringa, 709, 710. 

Syzygium, see Eugenia. 

Tabebuia, 763, 764. 

Donnell-Smithii, Rose, 763. 

Tabernaemontana, 724. 

Talauma, Juss., 11, 12-14. 

Hodgsoni, Hook. f. et Th., 12-14, 

Tamaricaceae, 40-2. 

Tamarix, Linn., 40-2. 

articulata, Vahl {T. orieyitalis , Forsk.), 

40, 40-2. 

mannifera, Ehrenb., 40. 
orientalis, see T. articulata. 

Taraktogenos Kurzii, King, 30. 

Taxaceae, 1015. 

Taxus, Linn., 1017, 1024-7. 
baccata, Linn., 1025, 1025-7, 1065, 

1070, 1073, 1076, 1079, 1083, 1086, 

1088. 

Wallichiana, 1024. 

Tecoma, 763, 764. 
pentaphylla, Juss., 763. 

Peroba, Record, 764. 

Tectona, Linn, i, 785-98. 
grandis, Linn, f., 338, 782, 785, 786, 
786-96, 798, 1065, 1067, 1070, 1071, 

1073, 1075, 1078, 1079, 1083, 1084, 

1085, 1088. 

Hamiltoniana, Wall., 785, 786, 796-8. 

Terminalia, Linn., 496, 497, 497-537, 

794. 

subgenera: Catappa, Pentaptera, Chun- 
coa, Bialata, 498. 

Arjuna, Bedd., 497, 499, 500, 516-18, 

521, 1067, 1070, 1077, 1083. 
belerica, Boxb., 497, 499, 500, 506-9, 

528, 530, 535, 1065, 1067, 1070, 1075, 

1076, 1077, 1080, 1084, 1088. 
bialata, Steudel, 497, 498, 500, 505, 

512, 513, 530, 533, 534-7, 1065, 1067, 

1073, 1075, 1083, 1084, 1086. 
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^Gatappa, Linn. (T. procera , Roxb.), 
496, 497, 499, 500, 501-3 , 503, 504, 
505, 1065; see also T. procera. 
Chebula, Retz. (T. tornentella , Kurz), 

496, 497, 499, 500, 509-12, 515, 538, 
539, 1065, 1070, 1082, 

citrina, Fleming, 511. 

Manii, King, 497, 499, 500, 512-14, 
534, 817, 818, 819, 1065, 1073, 1081, 
1087. 

myriocarpa, Heurck et Muell. Arg., 497, 

499, 500, 530-4, 536, 1065, 1067, 
1071, 1073, 1079, 1084, 1086. 

Oliver!, Brandis, 497,499, 500, 514-16, 
538, 539, 1070, 1085, 1088. 
pallida, Brandis, 511. 
paniculata, Roth, 497, 499, 500, 506, 
509, 518, 525-8, 533, 536, 555, 877, 
1065, 1067, 1070, 1071, 1075. 
procera, Roxb. (T. Gatappa , Linn.), 

497, 499, 500, 501, 503-6, 1065, 
1067, 1070, 1073, 1084; see also T. 
Catappa. 

pyrifolia, Kurz, 497, 499, 500, 528-30, 
534, 1065, 1067, 1081, 1082, 1086. 
tomentella , see T. Chebula. 
tomentosa, Wight et Arm, 395,497,499, 

500, 502, 506, 513, 517, 518, 518-25, 
532, 533, 536, 1065, 1067, 1070, 1071, 
1073, 1076, 1077, 1079, 1081, 1082, 
1087, 1088. 

travancorensis, W. et A., 511. 
Ternstreemiaceae (Theaceae), 63-6. 
Tetracentron, 11. 

Tetracereae, 1. 

Tetrameles, R. Br., 606, 606-9, 822. 
nudiflora, R. Br. (T. Grahamiana , 
Wright), 606, 606-9, 1067, 1075, 
1077, 1079, 1084. 

Theaceae, see Ternstreemiaceae. 
Theobroma Cacao, Linn., 144. 

Thiloa, 497. 

Thuya, 1017. 

orientalis, Linn., 1018. 

Thymelaceae, 858-62. 

Tilia, 164, 304. 

Tiliaceae, 164-89. 

Toona, 267. 

Toricellia, 611. 

Toumefortia, 750. 

Toxylon, 911. 



Trachylobium Hornemannianum, Ha 
409. 

Trewia, Linn., 870, 884-8. 
nudiflora, Linn., 885, 885-8, 1075, 
1078, 1082, 1086, 1087, 1088. 
Trochodendron, 11. 

Tsuga, Carr., 1016. 

Ulmaceae, 894-910. 

Ulmus, Mirb., 894, 895-7. 

Ulmus, Linn., 895, 895-902, 902, 909. 
fulva, Michx., 894. 

integrifolia , see Holoptelea integrifolia. 
lancifolia, Roxb., 896,897,900-2. 
Wallichiana, Planch., 896, 897, 897- 
900, 1065, 1073, 1079. 

Urticaceae, 945-8. 

Uvaria cerasoides, see Polyalthia. 

Vacciniaceae, 659. 

Valeria, Linn., 128-31. 
acuminata, Hayne, 67, 128. k > 
indica, Linn. (F. malabarica , Blume), 
67,128, 129-31, 1065,1075. 
Seychellarunf, Dyer, 67,128. 

Vatica, Linn., 67, 126-8. 
laccifera , see Shorea Talura. 

Scaphula, Dyer (Hopea Sca^hula, 
Roxb.), 126, 126-8, 1067. 
Tumbuggaia, see Shorea. 

Verbena, *581. 

Verbenaceae, 781-812. 

Vinca, 724. 

Virola, 814; see also Myristica. 

surinamensis, 814. 

Vitex, Linn., 781, 782, 803-12. 
altissima, Linn, f., 803, 805, 805-8, 
810, 811, 1065, 1070, 1071, 1079. 
Leucoxylon, Linn, f., 803, 805, 810-12. 
Negundo, Linn., 803. 
peduncularis, Wall., 782, 803, 805, 
808-10, 1065, 1067, 1079, 1085, 1088. 


Woodfordia, 570. 

Wormia, 1. 

Wrightia, R. Br., 723, 731-7. 
tinctoria, R. Br., 724, 731, 732, 732-4, 
735, 737, 1076, 1078,1079. 
tomentosa, Roem. et Schultes, 731, 
732, 734, 735-7, 1076, 1078, 1079. 







INDEX OE SCIENTIFIC NAMES 


a, Benth., 348, 428, 428-37. 
dolabriformis, Benth. (Mimoscv xylo¬ 
carpa, Taub.; X . xylocarpa, Gamble), 
128, 428, 429, 429-34, 435, 436, 437, 
1065, 1070, 1071, 1079, 1081, 1082, 
1085; see also X. xylocarpa. 
xylocarpa, Taub. (Jf. dolabriformis , 
Benth.), 349, 428, 429, 430, 432, 434- 
7, 1065, 1067, 1071, 1077, 1079, 1083, 
1084; see also X. dolabriformis. 

Xylocarpus, 255; see also Carapa. 


<SL 


Zanthoxylum, Linn., 191, 192-7,206. 
Budrunga, Wall. ( Fagara Budrunga, 
Roxb.), 193, 196, 195-7. 
flavum, Vahl, 193, 211. 

Rhetsa, DC. ( Fagara Ehetsa, Roxb.), 
193, 194-5. 

Zizyphus, Juss., 281-7. 

Jujuba, Lamk., 282, 283, 283-5, 285. 
287. 

Xylopyrus, Willd., 282, 283, 285-7. 
Zygogynum, 11. 






9 MIN/Sr^ 



PRINTED IN GREAT BRITAIN AT THE UNIVERSITY PRESS, OXFORD 
BY JOHN JOHNSON, PRINTER TO THE UNIVERSITY 




